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PARTI 

SUMMARY  OF  DEVELOPMENT  OF  ADVISORY  BOARD 

Chbonolooical  Staismbnt 

The  Natbnal  Research  CkNineil  was  established  in  the  qpring  of 
1916  when  President  Wilson  requested  the  National  Academy  of 
Sciences  to  organise  the  scientific  and  engineering  forces  of  the  United 
States  for  the  purpose  of  defense.  The  Engineering  Committee  of  the 
National  Research  Ckwrncil  did  effective  woik  during  the  war. 

On  May  18, 1918,  by  executive  order,  President  Wilson  perpetuated 
the  National  Research  Council  and  attached  it  to  the  National 
Academy  of  Sciences  which  was  incorporated  by  congressional  char- 
ter, approved  by  President  Lincoln,  March  3,  1863. 

The  Division  of  Engineering  of  the  National  Research  Council 
occupies  offices  in  the  Engineering  Societies'  Building,  New  YoriL 
The  Engineering  Foundation,  which  is  closely  affiliated  with  the  En- 
gineering Division,  provides  an  office  for  the  Division  adjoining  its 
own,  and  contributes  a  portion  of  the  funds  needed  for  the  admin- 
istrative expenses  of  the  Division. 

Advisory  Board  on  Highway  Research. 

On  October  8,  1919,  Professor  A.  N.  Talbot  and  Dean  AiMon 
Marston,  representatives  of  organisations  in  the  Division  of  Engineer- 
ing, met  in  Chicago  in  conjunction  with  the  following: 
For  the  Bureau  of  Public  Roads: 
T.  H.  MacDonald,  Chief. 

A.  T.  Goldbeck,  in  charge  of  Tests  and  Investigations. 
T.  W.  Allen,  Chief,  Division  of  Control. 
J.  T.  Voshell,  District  Engineer. 

For  the  Mississippi  Valley  State  Highway  Department  Association: 
Clifford  Older,  President. 

Afto*  discussing  the  importance  and  necessity  for  the  immediate 
inauguration  of  a  national  program  for  highway  research,  and  listing 
the  highway  research  agencies,  it  was  recommended  (in  a  report  dated 
October  27, 1919,  and  signed  by  Messrs.  A.  N.  Talbot,  Anson  Marston, 
H.  H.  Porter  and  George  S.  Webster),  that  a  sub-conmiittee  of  the 
Engineering  Division  be  appointed  to  cooperate  with  the  Chairman 
in  coordinating  the  various  highway  research  committees,  and  that 
six  committees  be  constituted  as  follows: 
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4  ADVISORY  BOARD  ON  HIGHWAY  RESEARCH 

(1)  Committee  on  the  Econoinic  Theory  of  Highway  Improve- 
ment. 

Purpose:  Determination  of  -all  elements  of  cost  of  highway 
transportation  (both  motor  vehicle  and  animal  drawn),  and 
the  effect  upon  each  cost  element  of  each  feature  of  highway 
improvement  (improved  surface,  grade  reduction,  elimination 
of  rise  and  fall,  etc.)  to  enable  reliable  and  scientific  determina- 
tion of  the  sums  which  could  be  economically  expended  for 
scientific  highway  improvement. 
.  (2)  Ck>mmittee  on  Structural  Design  of  Roads. 

Purpose:  Experimental  determination  of  stresses,  strains  and 
behavior,  of  impact  and  abrasion  in  actual  roadways  under 
actual  traffic;  including  also  the  effect  of  temperature  variar 
tions,  freezing  and  thawing,  non-imiform  sub-grades  and  other 
factors;  in  order  to  establish  reliable  scientific  engineering 
theory  for  the  structural  design  of  roads. 

(3)  Committee  on  Properties  of  Road  Materials. 

Purpose:  To  investigate  the  properties  of  road  materials 
and  their  combinations,  including  devising  and  standardising 
tests. 

(4)  Committee  on  Methods  of  Road  Construction. 

(5)  Committee  on  Maintenance  Methods  and  Design. 

(6)  Committee  on  Highway  Bridge  and  Culvert  R^earch. 

On  October  26,  1920,  the  Chairman  of  the  Engineering  Division 
addressed  a  communication  to  the  governing  boards  of  certain  national 
organizations,  Federal  and  State  departments,  and  educational  institu- 
tions, stating  the  need  for  highway  research,  outlining  projected  com- 
mittee organization,  and  inviting  representatives  to  a  conference  for 
the  purpose  of  completing  the  organization. 

At  that  meeting,  held  November  11,  1920,  an  Advisory  Board  on 
Highway  Research  was  organized  and  by-laws  adopted.  The  offices 
created  were — Chairman,  Vice-Chairman  and  Director;  the  admin- 
istrative committees  created  were — Executive,  and  Ways  and  Means; 
the  research  committees  created  were — on  Bibliography,  on  Economic 
Theory  of  Highway  Improvement,  on  Structural  Design  of  Roads, 
and  on  Character  and  Use  of  Road  Materiak. 

The  by-laws^  finally  adopted,  follow: 

BY-LAWS 
As  adopted  November  11, 1920,  and  amended  January  16,  IBtt 

h  Name:  Advisory  Board  on  Highway  Research  of  National  Re« 
search  Council. 
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2.  Purposes: 

(a)  To  assist  in  outlining  a  compreh^isive  national  program 
of  highway  research  and  coordinating  activities  there- 
under. 

(b)  To  organize  committees  for  specific  problems. 

(c)  To  deal  with  ways  and  means. 

(d)  To  act  in  a  general  advisory  capacity. 

3.  Membership:  Those  organisations  of  national  importance  in- 

terested in  design,  construction,  economics,  maintenance 
and  financing  of  highways,  in  materiak  and  equipment 
therefor,  and  in  vehicles  used  on  highways;  governmental 
departments  and  bureaus  of  similar  interests,  and  the 
higher  educational  institutions,  each  acting  through  one 
duly  appointed  representative,  with  authority  to  name  an 
alternate,  serving  until  appointment  of  his  .successor.  New 
organisation  members  shall  be  elected  by  letter  ballot  of 
the  Board  upon  recommendation  by  Executive  Committee. 
Qualification  shall  be  completed  within  three  months  by 
appointment  of  a  representative. 
4/ Officers:  Chairman,  Viee-Chairman  and  Director,  who  shall  per- 
form the  usual  functions.  Chairman  and  Vice-Chairman 
elected  annually  by  the  Board  in  meeting  or  by  letter 
ballot;  to  serve  one  year  from  January  1  following  elec- 
tion, or  until  successors  qualify.  In  case  of  letter  ballot, 
nominations  shall  be  made  by  Executive  Committee  or 
by  Division  of  Engineering. 

5.  Director:  Shall  be  engaged  by  Executive  Committee  and  serve 

at  the  will  of  this  committee;  shall  be  paid  a  salary  fixed 
by  that  committee;  shall  be  the  executive  officer  of  the 
Board;  shall  be  a  professional  engineer;  shall  devote  his 
whole  time  to  the  duties  of  his  office;  shall  account  to 
the  Executive  Committee  for  all  monies  received  and 
disbursed. 

6.  Administrative  Committees: 

(a)  Executive:  Consisting  of  the  Chairman,  the  Vice-Chair- 
man  and  three  additional  members  chosen  by  the  Board, 
at  least  two  of  whom  shall  also  be  members  of  the  Divis- 
ion of  Engineering. 

(b)  Ways  and  Means:  Three  members  appointed  by  the 
Chairman. 

Duties:  Those  indicated  by  the  titles  and  such  others  as 
may  be  assigned  by  the  Board.    Executive  Committee 
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shall  also  aid  Chairman  and  Director  in  canying  out  in- 
sbruetionfl  of  the  Board  and  in  formulating  projects  to  be 
presented  to  the  Board;  shall  act  for  the  Board  in  routine 
matters,  and  shall  control  publicity. 

7.  Research  Committees:  Shall  be  created  by  the  Board,  as  deemed 

necessary,  with  the  approval  of  the  Division  of  Engineer- 
ing. Members  shall  be  appointed  by  the  Chairman  of 
the  Board  with  approval  of  the  Executive  Committee,  and 
need  not  be  limited  to  members  of  the  Board.  The  fol- 
lowing are  established  upon  adoption  of  these  By-Laws: 
(a)  Bibliography.^ 

1.  Economic  Theory  of  Highway  Improvement 

2.  Structural  Design  of  Roads. 

3.  Character  and  Use  of  Road  Materials. 

4.  Highway  Traffic  Analysis. 

5.  Highway  Bridges.^ 

6.  Highway  Finance. 

7.  Maintenance  of  Highways. 

8.  Meetinge:  Annual  meeting,  second  Thursday  of  November,  at 

a  place  to  be  designated  by  the  Chairman. 

Other  meetings  at  call  of  Executive  Committee,  on  twenty 

days'  notice. 

9.  AmendmenU:  May  be  made  by  a  majority  of  the  Board,  on 

thirty  days'  notice,  by  letter  ballot. 

The  purposes  of  the  Board  are  briefly:  To  prepare  a  comprehensive 
national  program  for  highway  research ;  to  assist  existing  organisations 
in  coordinating  their  activities  and  to  collect  and  distribute  informa- 
tion of  completed  and  current  research. 

On  July  11,  1021,  the  Executive  Committee  met  and  engaged  a 
Director  and  authorized  the  Chairman  and  Vice-Chairman  to  prepare 
cooperative  agreements  with  the  Bureau  of  Public  Roads,  the  State 
Highway  Departments,  and  other  organizations  adapted  to  instituting 
and  coordinating  a  national  program  for  highway  research.  It  was 
voted  that  the  National  Research  Coimcil  be  requested  to  act  as 
financial  agent  for  the  Advisory  Board,  and  that  the  Vice-Chairman 
of  the  Board  be  authorized  to  approve  bills  and  sign  requisitions  for 
payment  of  expenses. 

The  following  resolutions  on  committees  were  adopted: 

Fo^ed,— that  no  person  be  appointed  to  a  research  committee  under 

>  Committee  not  yet  organized. 
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the  auspieee  of  the  Advisory  Board  on  Highway  Research  who  eannoC 
devote  sufficient  time  to  the  committee's  woik,  and  that  the  personnel 
of  each  committee  be  subject  to  approval  by  the  Executive  Committee. 

It  is  the  consensus  of  opinion  that  whenever  desirable,  the  personnel 
of  a  committee  shall  include  suitable  reinresentatives  of  interssted 
industries. 

On  December  2,  1921,  a  report  of  this  conference  was  sent  to  all 
participating  individuals  and  organisations. 
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OmCEBS  AND  MEBiBKRS  OF  EXECUTIVE  COMMTITEB  FC»  1023 

Chairman:  A.  N.  Johnson,  Dean,  College  of  Engineering,  University 
of  Maryland. 

Vice-Chairman:  Alfred  D.  Flinn,  Member,  Am.  Soc.  Civil  Engi- 
neers; Director,  Engineering  Foundation;  formerly  Deputy  Chief 
Engineer,  Catekill  Water  Supply  for  New  YoHl  City. 

Other  Members  of  Executive  Committee: 
Henry  M.  Crane,  Chairman  of  Research  Conmiittee,  Society  of 

Automotive  Engineers. 
Thomas  H.  MacDonald,  Chief  of  Bureau  of  Public  Roads,  U.  S. 

Department  of  Agriculture. 
T.  R.  Agg,  Division  of  Engineering,  N.  R.  C,  Iowa  State  College. 

Director:  William  K.  Hatt,  Professor  of  Civil  Engineering  and 
Director  of  Materials  Testing  Laboratory,  Purdue  University, 
Lafayette,  Indiana. 
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Member  Oboanuations  and  Thbib  Rbpbbbbntativpb 

AmeriGan  Association  of  State  Highway  Officiate: 

Representative,  W.  D.  XJhler  (Deceased  Oct.  27, 1022.)* 
American  Concrete  Institute: 

Representative,  W.  M.  Kinney 

Alternate,  E.  J.  Moore 
American  Institute  of  Ck>nsulting  Engineers: 

Representative,  S.  Whiney 

Alternate,  F.  A.  Molitor 
American  Society  of  Civil  Engineers: 

Representative,  Robert  A.  Cummings 

Alternate,  J.  S.  Langthom 
American  Society  of  Mechanical  Engineers: 

Representative,  H.  de  B.  Parsons 

Alternate,  Daniel  E.  Moran 
American  Society  for  Municipal  Improvements: 

Representative,  Nelson  P.  Lewis 

Alternate,  Manley  Osgood 
American  Society  for  Testing  Materials: 

Representative,  Prevost  Hubbard 

Alternate,  A.  N.  Johnson 
Associated  General  Contractors  of  America: 

Representative,  H.  H.  Wilson 

Alternate,  George  M.  Eady 
Association  of  American  State  Geologists: 

Representative,  W.  O.  Hotchkiss 

Alternate,  E.  B.  Mathews 
Bureau  of  Public  Roads,  U.  S.  Department  of  Agriculture: 

Representative,  Thos.  H.  MacDonald 

Alternate,  A.  T.  Goldbeck 
Bureau  of  Standards,  U.  S.  Department  of  Commerce: 

Representative,  W.  A.  Slater 

Alternate,  H.  L.  Whittemore 
Corps  of  Engineers,  U.  S.  Army: 

Representative,  Col.  John  C.  Oakes 
Eno  Foimdation  for  Highway  Traffic  Regulation: 

Representative,  William  P.  Eno 
Engineering  Foimdation: 

Representative,  Alfred  D.  Flinn  


^  Between  the  time  of  meeting  end  time  of  going  to  preas,  Clifford  Older 
been  appointed. 
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National  Automobile  Chamber  of  Commerce: 

Representative,  A.  J.  Broeseau 
National  Highway  Traffic  Association: 

Representative,  Arthur  H.  Blanchard 

Alternate,  George  H.  Pride 
Rubber  Association  of  America: 

Representative,  H.  S.  Firestone 

Alternate,  A.  L.  Viles 
Society  of  Automotive  Engineers: 

Representative,  David  Beecroft 

Sea)nd  Representative,  H.  W.  Alden 

Alternate,  Henry  M.  Crane 
Western  Society  of  Engineers: 

Representative,  A.  N.  Talbot 

Alternate,  Linn  White 
American  Road  Builders'  Association: 

Representative,  H.  E.  Breed 

Alternate,  H.  G.  Shirley 
National  Safety  Council: 

Representative,  R.  I.  Kelker,  Jr. 

Alternate,  Fred  M.  Rosseland 
Association  of  Land  Grant  Colleges: 

Representative,  Anson  Marston. 

RESEARCH  COMMITTEES 
(1)    CoMMrrTEB  ON  Economic  Thsobt  of  Highway  Impbovb- 

MBNT. 

Problem:  To  determine  all  of  the  elements  of  cost  of  highway 

improvement. 
The  following  will  suggest  the  type  of  research  involved: 

A.  Effect  of  grades,  alignment,  rise  and  fall,  weather  and 
speed  and  methods  of  operation  on  cost  of  transport. 

B.  Determination  of  all  of  tiie  elements  entering  into  the 
resistance  to  translation  of  vehicles  (tractive  resistance) 
and  magnitude  of  each  element. 

C.  Determination  of  the  elements  of  cost  of  vehicle  trans- 
portation classed  as  capital  costs,  and  opferating  costs 
exclusive  of  those  included  in  A  and  B. 

D.  To  determine  the  relation  between  traffic  and  capital 
and  maintenance  costs  of  roads. 
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Membership: 

Chairman,  T.  R.  Agg,  Iowa  State  College 

L.  E.  Conrad,  Kansas  State  Agricultural  College 
H.  C.  Dickinson,  Society  of  Automotive  Engi- 
neers 
H.  S.  Fairbank,  U.  S.  Bureau  of  Public  Roads 
A.  B.  Fletcher,  Boston,  Mass. 
H.  J.  Hughes,  Harvard  University 
Mark  L.  Ireland,  Quartermaster  Corps,  U.  S. 

Army 
E.  W.  James,  U.  S.  Bureau  Public  Roads 
H.  J.  Kuelling,  Wisconsin  State  Highway  Com* 
mission 

E.  H.  Lockwood,  Yale  University 
Charles  M.  Manly,  New  York  City 
Tom  Snyder,  Indianapolis,  Ind. 

(2)    Committee  on  Stbuctural  Design  of  Roads. 

ProbUm:  To  establish  all  of  Uie  data  required  for  the  ra- 
tional design  of  a  road  surface. 
The  following  will  suggest  the  type  of  research  involved: 

A.  To  determine  all  facts  relative  to  the  behavior  of  the 
soil  upon  which  roads  are  constructed,  when  under  load 
from  the  road  structure. 

B.  To  determine  the  relation  between  traffic  loads  and 
stress  in  road  surfaces,  and  to  establish  the  laws  that 
control. 

C.  To  determine  the  effects  of  the  elements  on  road  struc- 
tures. 

D.  To  determine  the  structural  strength  of  all  types  of 
road  surfaces. 

E.  Relation  of  the  vehicle  to  the  road. 

Membership: 

Chairman,  A.  T.  Goldbeck,  U.  S.  Bureau  of  Public  Roads 
C.  A.   Hogentogler,  U.  S.   Bureau  of   Public 

Roads,  Secretary 
Lloyd  Aldrich,  San  Francisco,  California 
H.  C.  Berry,  University  of  Pennsylvania 
H.  E.  Breed,  New  York  University 

F.  H.  Eno,  Ohio  State  University 

£.  W.  James,  U.  S.  Bureau  of  Public  Roads 
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Clifford  Older,  Division  of  Highways,  State  of 
Illinois 

H.  G.  Shirley,  Virginia  State  Highway  Com- 
mission 

E.  B.  Smith,  U.  S.  Bureau  of  Public  Roads 

C.  M.  Strahan,  University  of  Georgia 

E.  W.  Templin,  Akron,  Ohio 

C.  M.  Upham,  North  Carolina  State  Highway 
Commission 

H.  M.  Westergaard,  University  of  Illinois 

(3)  CoMMrrTEB  on  Character  and  Use  of  Road  Materials. 

Problem:  To  determine  the  most  effective  combinations  of 
materials  to  give  desired  strength,  and  to  investi- 
gate possible  new  combinations  of  materials. 

The  following  will  suggest  the  type  of  research  involved: 

A.  To  establish  the  most  effective  combination?  of  mate- 
rials now  in  use,  with  particular  reference  to  the  exigen- 
cies of  the  field  control. 

B.  To  promote  research  looking  to  the  establishment  of 
new  combinations  of  materials,  or  of  the  new  materials 
suitable  for  road  surfacing. 

Membership: 
Chairman,  H.  S.  Mattimore,  Pennsylvania  State  Highway 
Department 

B.  A.  Anderton,  U.  S.  Bureau  of  Public  Roads 

E.  W.  Cmm,  Iowa  State  Highway  Commission 

F.  C.  Lang,  University  of  Minnesota 

C.  S.  Reeve,  New  York  City 

H.  H.  Scofield,  Cornell  University 

M.  O.  Withey,  University  of  Wisconsin 

(4)  Committee  on  Highway  Traffic  Analysis. 

Problem:  To  establish  an  adequate  method  of  studjring 
highway  traffic  and  to  show  how  traffic  records 
should  be  interpreted. 

The  following  will  suggest  the  type  of  research  involved: 

A.  To  study  relation  of  community  development  of  the 
origin  and  destination  of  traffic,  and  to  devise  means  for 
estimating  potential  traffic. 
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B.  Proper  method  for. studying  and  recording- volume  of 
.traffic,. and  for  interpreting  traffic  records. 

C.  To  devise  units  of  measure  to  apply  to  traffic  and  to 
define  those  units. 

D.  To  study  the  relation  of  highway  betterment  to  traffic 
increases. 

Membership: 
Chairman,  Geo.   E.   Hamlin,  Ck>nnecticut  State  Highway 
Commission 
T.  R  Agg,  Iowa  State  College 
A.  H.  Blanchard,  University  of  Michigan 
N.  W.  Dougherty,  University  of  Tennessee 
A.  N.  Johnson,  University  of  Maryland 
Nelson  P.  Lewis,  New  York  City 
J.    H.    Mullen,    Minnesota    State    Highway 
Department 

ifi)    Committee  on  HiOhway  Bridges. 

Prqblem:  To  establish  all  of  the  data  required  for  the  design 
of  highway  bridges. 

The  following  will  indicate  the  type  of  research  required: 

A.  Determination  of  loads  for  which  bridges  should  be 

designed. 

B.  Study  of  impact  on  highway  bridges. 

C.  Determination  of  the  proper  requirements  for  standards 
of  design  as  regards  allowable  stresses,  width  and  re- 
quirements of  foundations. 

(Committee  not  yet  organised) 

(6)    CoMMHTSB  ON  Highway  Finance. 

Problem:  To  determine  the  equitable  basis  for  financing  high- 
way improvements. 

The  following  will  indicate  the  type  of  research  involved: 

A.  Definition  of  an  equitable  basis  for  highway  financing. 

B.  Study  of  possible  methods  of  financing  improvements  in 
the  various  political  units. 

C.  Administrative  methods  required  to  insure  equitable 
financing. 

Membership: 

Chairman,  J.  G.  McKay,  U.  S.  Bureau  of  Public  Roads 
(Committee  not  yet  organised) 
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(7)    Ck>MMiTnBB  OM  Maimtbnakcb. 

Problem:  To  detenmne  tiie  relation  between  traffic  and  main- 
tenance coete  of  roads,  to  investigate  mettiods  of 
maintenance  and  wganisation  of  maintenaaee 
forces. 

The  following  will  suggest  the  type  of  research  invc^ved: 

A.  Establishment  of  accounting  methods  that  will  give 
accurate  data  on  cost  of  maintenance. 

B.  Methods  of  correlating  maintenance  costs  and  volume  of 
traffic. 

C.  Relation  of  maintenance  costs  to  methods  of  mainte- 


Membenhip: 
Chairman,  W.  H.  Root,  Iowa  State  Highway  Department 

H.  K  Bishop,  U.  S.  Bureau  of  Public  Roads 

G.    C.    Dillman,    Michigan    State    Highway 
Department 

J.  T.  Donaghey,  Wisconsin  State  Highway  Com- 
mission 

A.  H.  Hinkle,  Indiana  State  Highway  Com- 
mission 

H.  G.  Hotchkiss,  Jr.,  New  York  State  Hi^way 
Commission 

Wm.  Arthur  McLean,  Department  of  Public 
Highways,  Ontario,  Canada 

T.  E.  Stanton,  California  State  Highway  Com- 
mission, Sacramento,  California 

W.  A.  Van  Duier,  Pennsylvania  State  Highway 
Department 
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PART  II 
PROGRAM  OF  SECOND  ANNUAL  MEETING 

Thunday,  November  tS,  10  a.  m. 

1.  Approval  or  oorreetion  of  minutes  of  January  16,  1A21 
3.  Address  by  Dr.  Vernon  Kellogg,  Permanent  Secretary,  National 
Research  Council 

3.  Approval  of  (1)  interim  actions  of  Eiecutive  Committee;  (2) 

admission  of  new  member  organisations;  (3)  committee  roster 

4.  Appointment  of  committee  on  nomination  of  officers 

5.  Report  of  Director 

6.  R^rts  of  committee  chairmen 

Committee  No.  1,  Economic  Theory  of  Highway  Improve- 

mentr-T.  R.  Agg 
Committee  No.  2,  Structural  Design  of  Roads— A.  T.  Goidbeck 
Conmiittee  No.  3,  Character  and  Use  of  Road  Materials — H.  S. 

Mattimore 
Committee  No.  4,  Highway  Traffic  Analysis— <3eo.  E.  Hamlin 
Committee  No.  6,  Highway  Finance— J.  G.  McKay 
Committee  No.  7,  Maintenance— W.  H.  Root 

Evening,  8  p.  m. 

7.  Statement  by  representatives  of  member  societies 

8.  Address— "The  Services  of  Psychology  to  Problems  of  Traffic 

Control"  by  Dr.  Raymond  Dodge,  Chairman,  Division  of  Psy- 
chology, National  Research  Council 

The  presiding  officer,  Dean  Anson  Marston,  of  Iowa  State  College, 
Chairman  of  the  Advisory  Board,  called  the  meeting  to  order  at 
10  a.m. 

The  minutes  of  the  first  annual  meeting,  January  16,  1022,  were 
approved. 

The  chairman  then  introduced  Dr.  Vernon  Kellogg,  Permanent  Sec- 
retary of  the  National  Research  Council. 

ADDRESS  BY  DR.  VERNON  KELLOGG 

Mr.  Chairman  and  Gentlemen:  I  find  it  my  pleasant  privilege  to 
extend  to  you  on  behalf  of  the  National  Research  Council  a  very 
cordial  welcome.    The  Council  has  an  extremely  wide  and  catholic 
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interest  in  science,  an  interest  that  extends  from  the  science  of  the 
structure  of  the  atom  to  that  of  the  laws  of  the  stars;  from  that  of 
the  nature  .and  behavior  of  a  single  living  cell  to  that  of  the  nature 
and  behavior  of  man.  It  has  an  interest  in  the  purest  of  so-called 
pure  sciences,  and  in  the  most  practical  of  applied  sciences. 

It  would  be  simply  a  repetition  of  a  truism,  or  a  platitude,  if  I 
spoke  even  a  word  to  you  about  the  importance  of  science  in  modem 
civilisation.  This  matter  was  brought  home  to  us  particularly  by  the 
war.  The  revelations  of  the  war  with  regard  to  the  importance  of 
science  in  modem  affairs,  are  still  very  fresh  before  us.  I  have  in 
mind  in  this  connection  a  particular  experience  which  I  had  while 
acting  as  the  chief  representative  in  North  France  of  Mr.  Herbert 
Hoover's  Commission  for  Relief  in  Belgium  and  Northern  France. 
I  had  to  live  for  a  number  of  months  at  the  German  Headquarters  at 
Charleville.  This  was  an  arrangement  so  that  the  great  headquarters 
could  keep  an  eye  on  these  neutral  Americans  and  the  work  they 
were  doing  behind  the  German  front.  One  thing  very  much  impressed 
me  there,  and  that  was  the  confidence  which  the  German  oflBcers  of 
the  great  general  staff  had  in  science — not  that  they  themselves 
knew  much  about  it,  but  they  would  say  to  me,  when  things  were 
going  slowly  or  not  just  right  for  the  Germans:  "Well,  just  wait,  all 
our  scientific  men  are  working,  and  they  will  give  us  something  soon 
to  make  your  eyes  stick  out."  And  you  will  remember  that  in  the 
early  days  of  the  war  they  did  give  us  several  things  in  the  way  of 
application  of  science  to  make  our  eyes  stick  out. 

When  I  think  of  your  personal  interest,  the  interest  you  have  in  a 
particular  field  of  work,  my  mind  leaps  at  once  to  the  contemplation 
of  the  great  role  that  roads  have  played  in  the  development  of  civilisa- 
tion. All  of  you  must  realise  this  important  role  that  has  been  played 
by  roads  in  the  migrations  of  peoples  and  in  the  opening  up  of  new 
regions.  Raphael  Zon  has  written,  in  a  well-documented  scientific 
paper,  a  fascinating  story  of  the  relation  of  forests  to  civilization.  He 
tells  of  that  period  in  the  development  of  human  civilisation  when 
the  forests  dominated  man,  and  of  that  next  period  in  chronological 
sequence  when  man  was  trying  to  dominate  the  forests,  and,  finally, 
of  that  period  when  man  dominates  the.  forests  and  makes  use  of  theiii. 
Those  periods  occurred  in  sequence,  but  they  also  exist  in  all  parts  of 
the  world  today.  In  certain  parts  of  Africa  the  forests  still  dominate 
man.  lUne  Maran  has  written  a  book  entitled  Batouala,  which  has 
had  much  attention  recently,  that  gives  a  picture  of  human  life  where 
human  life  is  dominated  by  forests.  Then  there  are  other  parts  of  the 
world  in  which  men  are  now  struggling  with  the  forests,  and  still  others 
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in  which  men  have  come  to  dominate  them.  Recall  that  beautiful 
story  of  French  Canada,  Louis  H^mon's  ''Maria  Chapdelaine/'  which 
gives  a  vivid  picture  of  man  struggling  with  the  forests,  battling  for 
the  land.  And  finally  we  have  in  parts  of  Europe  and  in  parts  of 
America  the  situation  in  which  man  to-day  dominates  the  forests  and 
makes  use  of  them  to  his  own  advantage. 

I  recall  from  my  own  personal  experience  two  pictures  of  the  rela- 
tion of  roads  to  human  life.  Many  years  ago  I  was  in  the  Samoan 
Islands.  I  was  very  much  interested,  between  doing  odd  jobs  of  scien- 
tific work  that  I  was  there  to  do,  in  following  up  Robert  Louis  Steven- 
son's trails  in  these  islands.  In  going  to  Vailima  from  Apia,  I  found 
myself,  when  I  was  once  away  from  the  beach,  on  a  curious  little  open 
way  that  wandered  around  in  the  forest.  This  was  a  road  called  the 
"Road  of  Loving  Kindness."  It  was  built  by  the  natives  from  the  town 
to  the  house  of  the  man  they  loved.  It  was  not  a  scientifically  con- 
structed road ;  it  was  a  road  based  largely  on  emotion.  In  the  spring 
of  1919  I  had  occasion  to  gp  on  a  motor  trip  from  Warsaw  out  to  the 
Polish  east  front.  Poland  and  East  Russia  were  fighting  all  along 
this  front,  and  the  American  Food  Administration  was  trying  to  get 
relief  to  the  starving  civilians  in  that  devastated  region.  This  motor 
trip  was  made  possible  by  the  extraordinary  development  of  roads. 
That  country  is  made  up  largely  of  wild  marshes  and  lonely  forests, 
but  through  them  all,  in  a  straight  line  almost,  ran  a  military  road 
built  by  Russia  and  maintained  as  a  military  measure.  There  was  no 
other  way  through  for  miles  to  the  south  and  miles  to  the  north. 
There  was  this  one  way  through,  a  road  built  in  most  thorough  scien- 
tific manner,  not  on  a  basis  of  emotion,  but  on  a  basis  of  intelligence 
and  scientific  knowledge. 

But  I  do  not  wish  to  subtract  even  the  least  bit  from  tiie  all  too 
little  time  you  have  for  your  important  discussions.  And  so  I  merely 
repeat  to  you  the  expression  of  the  cordial  welcome  of  the  Council. 
We  are  all  deeply  interested  in  the  work  that  you  have  before  you; 
and  I  hope  that  you  may  proceed  so  eflfectively  with  your  discussions, 
and  come  to  such  clear  understandings  that  very  much  good  will  pro- 
ceed from  your  labors. 

INTERIM  ACTIONS  OF  EXECUTIVE  COMMITTEE 

Chairman:  There  are  some  interim  actions  of  the  Executive  Com- 
mittee which  the  Director  will  report. 

The  Director:  The  three  actions  of  the  interim  conunittee  that 
should  be  reported  are: 
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1.  The  admission  of  oonstitueDt  membership  on  the  Advisory  Board 
of  the  Land  Grant  College  Association  which  represents  the  group  of 
educational  institutions  called  Land  Grant  Colleges,  one  of  which 
exists  in  each  state,  and  the  engineering  experiment  stations  of  which 
spend  a  half  million  dollars  each  year  in  research  of  different  kinds, 
chiefly  in  engineering. 

2.  The  second  admitted  organisation  is  the  American  Road  Builders' 
Association.  The  object  of  this  association  is  to  acquire  and  dis- 
seminate information  regarding  roads  and  highway  construction  in  the 
states  of  the  union  and  in  the  provinces  of  Canada,  to  stimulate 
interest  in  the  subject,  and  to  promote  legislative  measures  tending 
toward  the  accomplishment  of  these  ends. 

3.  The  third  organisation  that  has  been  admitted  is  the  National 
Safety  Council  which  through  its  Public  Safety  Division  is  busily 
engaged  in  the  study  of  public  accidents  and  the  means  of  preventing 
them.  It  maintains  a  safety  library  and  is  one  of  the  joint  sponsors 
for  the  proposed  color  signal  code  for  the  American  Engineering 
Standards  Committee.  Many  members  of  the  National  Safety  Council 
are  also  members  of  the  constituent  organizations  of  the  Advisory 
Board. 

The  interim  actions  were  approved. 

The  Director:  The  second  group  of  recommendations  is  the  ap- 
proval of  the  committee  roster,  given  in  the  report  of  the  Director. 
I  do  not  know  that  it  is  necessary  to  have  the  Advisory  Board  approve 
this  formally,  but  it  would  be  helpful.  The  motion  would  be  to  ap- 
prove the  committee  roster  as  reported  by  the  Director.  (See  pages 
11,  12,  13  and  14). 

The  committee  roster  was  approved. 

NOMINATION  OF  OFFICERS 

Chairman:  The  third  item  is  the  nominations.  A  Committee  on 
Nomination  has  been  appointed  consisting  of  Prof.  Agg,  Dr.  Dickinson 
and  Mr.  Goldbeck. 

The  next  item  of  business  is  the  report  of  the  Director. 

REPORT  OF  THE  DIRECTOR,  ADVISORY  BOARD  ON  fflGH- 

WAY  RESEARCH^ 

I.  THE  WORK  AHEAD  IN  HIOHWAY  RESEARCH. 

(1)  Many  problems  in  highway  engineering  are  accompanied  by 
corollary  problems  in  economics  of  highway  transportation.    For  in- 

^  Dated  Noyember  21»  1922.    Mailed  in  advance  of  the  meeting. 
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rtanee:  How  much  can  an  engineer  afford  to  spend  in  capital  eoets 
of  construction  in  reducing  grades?  The  answer  must  depend  on 
volume  of  traffic  and  on  operating  costs  of  road  and  vehicle.  Deci- 
sions upon  changing  second-class  into  paved  roads  involve  such 
matters  as  cost  of  road  maintenance,  tires,  gasoline,  repairs  and 
depreciation  to  vehicle.  Reliable  data  appear  to  be  largely  wanting. 
The  reflex  action  of  improved  alignment  on  change  of  design  of 
vehicle  also  suggests  itself. 

The  cost  of  highway  transportation  arising  from  the  vehicle,  greatly 
exceeds  tiiat  from  the  road. 

Great  are  the  possibilities  of  economies  in  this  industry  through 
research  into  costs  of  transportation  in  the  fields  of  vehicle  design 
and  operation.  The  earnings  from  improved  surfaces  are  large  on 
roads  with  heavy  traffic:  How  heavy?  Research  activities  should 
be  pushed.  It  is  increasingly  evident  that  the  highway  engineer  and 
the  automotive  engineer  must  join  forces  in  coordinated  highway 
research.  Proposals  for  some  joint  action  that  have  been  under 
consideration  for  more  than  one  year  should  be  brought  to  a  head. 

It  is  not  too  much  to  say  that  there  must  be  created  a  new  realm  of 
economic  data  to  quiet  opinionated  discussion  of  moot  questions  in 
the  field  of  highway  transportation.  How  can  issues  be  settled  except 
on  basis  of  information?  Ck)llege  courses  in  economics  of  transpor- 
tation can  only  be  organized  following  surveys  of  existing  traffic, 
and  collection  of  data  of  costs  of  operation  of  road  and  vehicle,  main- 
tenance data,  study  of  taxation  and  benefits.  The  end  must  be 
reached  by:  (a)  Evaluating  the  present  information,  (b)  Planning 
new  researches  where  needed,  (c)  Publishing  authentic  data  as  fast 
as  they  are  accumulated. 

(2)  The  study  of  methods  of  financing  road  construction,  and  the 
distribution  of  the  expense  among  those  benefited,  awaits  fact-finding 
surveys.  The  study  itself  needs  the  services  of  trained  economists. 
The  sources  from  which  the  tax  dollar  comes,  and  its  distribution 
among  roads,  education,  charities,  etc.,  should  probably  be  determined. 
Studies  of  the  effect  of  highway  improvements  on  land  values  are 
needed;  and  also  of  the  effect  of  highway  improvements  upon  the 
developments  that  have  been  experienced  in  typical  regions,  such  as 
truck  farming  or  resort  areas.  The  resiilts  of  such  studies  will  be 
a  guide  for  similar  areas  under  development. 

(3)  The  laws  governing  the  growth  and  dispersion  of  traffic,  and 
the  mechanics  and  psychology  of  safely  handling  such  traffic  in  con- 
gested areas,  need  study  by  research  methods. 
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(4)  The  purpose  and  methods  of,  and  the  instrumental  equipment 
for,  basic  traffic  surveys  upon  which  state  construction  and  mainte- 
nance funds  may  be  allocated  is  a  live  issue.  A  simple  instrument 
for  automatically  counting  and  weighing  traffic  is  now  under  develop- 
ment in  the  Bureau  of  Public  Roads. 

(5)  The  large  volume  of  valuable  data,  accumulated  at  the  cost 
of  hundreds  of  thousands  of  dollars,  by  the  Bureau  of  Public  Roads 
and  in  the  Bates  and  the  Pittsburg  test  roads,  through  studies  of  soil 
properties,  effect  of  loads  and  strength  of  slab— data  that  underlie 
the  as  yet  undisclosed  principles  of  the  mechanics  of  slab  design, 
should  be  brought  together  and  analyzed  to  uncover  the  principles  of 
action.  The  instrumental  equipment  and  technique  in  this  field 
represent  a  remarkable  advance  in  the  science  of  measurement.  With 
the  mechanical  principles  determined,  then  the  engineer  can  be  given 
formulas  for  fitting  the  road  to  the  load.  If  these  principles  are  still 
hidden,  final  coordinated  researches  should  be  planned  to  settle  these 
questions.  If  it  is  true,  as  it  seems  to  be,  that  stiff  slabs  on  soft 
subgrades  should  be  thick  at  the  edges  and  thinner  at  the  center, 
what  should  be  the  proper  distribution  of  the  thickness,  and  how 
should  slabs  be  reinforced  to  provide  longitudinal  stiffness? 

(6)  The  economics  of  pavement  t3rpes  in  specified  situations  must 
be  learned  from  carefully  gathered  data,  so  that  decisions  may  be 
made  less  upon  ex  parte  arguments  and  more  upon  exact  information. 

(7)  The  findings  of  laboratory  tests  upon  materials  of  construction 
should  be  scrutinised  in  the  light  of  experience  in  operation  in  order 
to  determine  to  what  extent  these  tests  are  predictive  of  service  value 
in  the  road.  Studies  of  the  destructive  action  of  alkali  and  sea  water 
upon  concrete  structures  are  of  interest  to  highway  engineers. 

All  of  the  foregoing  problems  are  pressing  for  early  solution. 
Research  is  not  only  of  direct  daily  use,  it  is  insurance. 

n.  ADVANCES  OF  THE  ADVISORY  BOARD  ON  HIOHWAY  RESEARCH 
IN  ITS  SEVERAL  FUNCTIONS. 

(1)  To  Prepare  a  Comprehensive  National  Program  for  Highway 
Research. 
The  tentative  draft  of  the  field  of  highway  research  prepared  by 
the  Director  in  August,  1921,  has  stimulated  elaboration  of  programs 
both  in  the  field  of  highway  transport  and  automotive  engineering. 
The  oonmiittees  of  the  Advisory  Board  have  considered  the  various 
programs  to  determine  which  of  the  researches  are  of  most  immediate 
importance.    An  Advisory  Committee  on  Highway  Research  has  been 
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ooDfltituted  in  the  Bureau  of  Public  Roads  to  advise  the  Chief  of  the 
Bureau  as  to  the  allocation  of  funds  for  research  projects. 

The  many  addresses  and  lectures  of  the  Director  have  been  of 
service  in  stimulating  thought  upon  research  programs. 

(2)  To  Assist  Existing  Organizations  to  Coordinate  their  AcHviHes 

Therein, 
Since  August,  1921,  the  following  organisations  have  been  added 
to  the  constituent  membership,  which  now  comprises  organisations 
representing  all  of  the  important  fields  of  highway  research: 

American  Road  Builders'  Association 
Associated  General  Contractors  of  America 
Eno  Foundation 
National  Safety  Council 
Rubber  Association  of  America 

The  committee  on  Structural  Design  of  Roads  of  the  Advisory 
Board  has  within  its  membership  the  chief  researchers  in  the  field  of 
design,  and  has  ahready  discussed  progress  in  experimental  roads  and 
suggested  further  researches  to  complete  the  whole. 

The  committee  on  Character  and  Use  of  Road  Materials,  working 
through  the  committee  on  Tests  and  Investigations  of  the  American 
Association  of  State  Highway  Officials,  has  coordinated  researches  in 
various  state  laboratories  in  this  field. 

The  committee  on  Economic  Theory  of  Highway  Improvement 
has  held  a  conference  in  Washington  on  tractive  resistance  of  roads, 
at  which  an  understanding  was  reached  as  to  the  respective  fields 
of  effort  of  the  highway  engineer  and  the  automotive  engineer,  and 
the  committee  has  also  appraised  the  progress  in  this  field  of  measure- 
ment. 

The  committee  on  Traffic  Analysis  is  considering  the  purposes  and 
methods  of  traffic  surveys  with  a  view  to  coordinating  the  efforts  of 
the  State  Highway  Commissions  in  this  field. 

(3)  To  Collect  and  Distribute  Information  of  Completed  and  Cur- 

rent Researches, 
The  office  of  the  Director,  through  correspondence,  has  answered  a 
large  number  of  inquiries.    As  a  result  of  the  census  of  highway  re- 
search projects  in  the  United  States,  a  list  of  subjects  upon  which 
information  is  needed  has  been  compiled. 
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NUMBER  OF  PROJECTS  IN  THE  DIFFERENT  FIELDS  OF  HIGHWAY 
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NEEDS  OF  THE  ADVISORY  BOARD  TO  ACCOMPLISH  ITS 
PURPOSES. 


(1)  Coordinating  Research. 

No  other  organisation  than  the  Advisory  Board  represents  so  many 
factors  in  the  problem  of  highway  transportation,  or  coordinates  the 
work  of  so  many  industrial,  administrative  and  technical  associations 
in  this  field.^  Certainly  some  comprehensive  and  detached  agency 
like  the  Advisory  Board  is  needed  to  guide  the  laying  of  a  foundation 
of  information,  obtained  by  trained  scientific  researchers,  which  is 
necessary  for  wise  judgments  upon  problems  in  highway  location, 
construction  and  operation.  Progress  in  a  general  educational  move- 
ment  such  as  this,  must  necessarily  be  slow.  The  effective  use  of 
the  Advisory  Board  depends  upon  a  provision  for  a  larger  force  in 
the  office  of  the  Director. 

Nearly  86  per  cent  of  existing  projects  in  Highway  Research  out- 
side the  field  of  automotive  engineering,  are  conducted  largely  by 
governmental  bodies,  federal  departments,  state  commissions,  and 
land-grant  colleges. 

(2)  Work  of  the  Research  Committees  in  Evaluating  and  Planning 

Researches. 
Money  should  be  available  to  enable  our  research  committees  to 
meet  and  deliberate  at  more  frequent  intervals,  and  to  procure  ad- 
ministrative assistants. 

(3)  Collecting  and  DistribiLting   Information  on   Completed  and 

Current  Research, 
The  Advisory  Board  does  not  perform  research  directly;  it  must 
depend  upon  the  research  of  others  for  both  the  raw  and  finished 

^  If  representation  were  secured  from  railway  and  electric  interests,  the  circle 
of  coordination  in  land  transportation  woiild  be  complete. 
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material  upon  which  its  deliberations  are  to  be  based.  It  is  not  likely 
that  there  will  be  funds  of  the  Advisory  Board  to  permit  the  actual 
collection  and  analysis  of  the  results  of  research  on  any  extensive 
scale.  It  is  expected,  however,  that  the  Bureau  of  Public  Roads  will 
be  in  a  position  to  undertake  this  duty.  The  function  of  the  com- 
mittees of  the  Advisory  Board  will  then  be  to  consider  the  digested 
results  and  to  use  them  in  their  reports. 

It  is  also  expected  that  the  Bureau  of  Public  Roads  will  publish 
the  digested  results  of  research  in  the  several  fields  of  its  activities 
in  the  magasine  Public  Roads  which  is  to  appear  at  the  beginning 
of  the  year  1923. 

For  the  purposes  stated  in  paragraphs  (1),  (2)  and  (3)»  a  budget 
of  $26,000  a  year  for  a  period  of  five  years,  plus  the  research  activi- 
ties of  the  federal  and  state  organisations  and  the  industrial  associa- 
tions, the  analysis  and  publishing  of  data  by  the  Bureau  of  Public 
Roads,  should  place  the  work  of  the  Board  on  a  firm  foundation, 
and  attract  to  its  service  men  who  are  otherwise  loath  to  take  chances 
on  the  future. 

Large  sums  of  money  are  now  being  spent  in  promotion  and  prop- 
aganda, in  conferences  and  meeting?.  Large  sums  are  being  spent  for 
research.  To  place  the  Advisory  Board  on  an  active  footing  requires 
only  the  will  to  do  so  by  leaders  of  thought  in  the  vehicle  and  material 
industries,  in  the  state  and  federal  agencies,  the  several  technical 
societies,  the  railroads,  and  investment  bankers. 

The  Capabilities  of  the  Advisory  Board  are  not  taken  Advantage  of. 

With  present  limited  administrative  funds,  the  ideal  solution  of 
this  problem  would  be  the  founding  of  the  work  of  the  Advisory 
Board  by  some  Carnegie  or  Rockefeller  who  can  be  prevailed  upon 
to  become  interested  in  this  field  which  so  fundamentally  affects 
the  economic  life  of  the  country.  Several  foundations  now  exist  for 
studies  in  the  field  of  economics  and  of  government.  It  would  appear 
that  the  subject  of  highway  transportation  is  as  important  as  any 
one  of  those  fields  of  effort  now  well  provided  for. 

The  several  fields  of  interest  comprised  within  the  work  of  the  Ad- 
visory Board  and  the  organizations  more  directly  concerned,  are 
shown  in  the  accompanying  chart.  The  need  for  a  coordinating  agency 
clearly  appears  and  a  suggestion  for  sources  of  support.  No  doubt 
the  benefits  received  would  justify  expenditures  for  the  support  of 
the  Advisory  Board  by  State  Highway  Commissions.  Hitherto  some 
commissions  willing  to  contribute  have  been  unable  to  do  so  because 
of  legal  difficulties. 
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Acknowledgment, 

Without  the  sympathetic  and  active  support  of  the  Bureau  of 
Public  Roads,  through  Mr.  Thos.  H.  MacDonald,  Chief ,  the  Advisory 
Board  would  not  have  functioned.  This  support  has  been  in  money 
through  a  contract  between  the  National  Academy  of  Sciences  and 
the  Department  of  Agriculture,  and  in  services  of  the  clerical  staff  of 
the  Bureau  as  far  as  these  could  be  made  available. 

The  National  Research  Council  and  the  Engineering  Foundation 
have  assisted  by  appropriations  to  the  extent  of  their  ability.  Cash 
contributions  from  the  Connecticut  State  Highway  Coounission  and 
the  American  Road  Builders'  Association  have  aided  in  the  woric  of 
our  research  committees. 

The  experiments  of  the  sub-committee  on  Tractive  Resistance  have 
been  supported  by  contributions  from  the  Portland  Cement  Associa- 
tion, the  Barber  Asphalt  Company,  the  States  of  Massachusetts  and 
Connecticut;  and  several  industries  have  supplied  machines  and  ap- 
paratus. The  Quartermaster  Corps  of  the  U.  S.  Army  and  the  Bureau 
of  Public  Roads  have  largely  supported  the  work  of  this  committee. 
The  Massachusetts  Institute  of  Technology  has  supplied  cash  contri- 
butions and  office  space.  The  Mason  Laboratory  of  Yale  University, 
through  Professor  E.  H.  Lockwood,  has  contributed  largely  through 
the  testing  of  vehicles  under  laboratory  conditions. 

CONFERENCE  ON  TRACTIVE  RESISTANCE. 

In  view  of  the  several  investigations  at  Cambridge,  Mass.,  New 
Haven,  Conn.,  Ann  Arbor,  Mich.,  Ames,  Iowa,  and  the  Bureau  of 
Standards,  Washington,  D.  C,  together  with  previous  and  projected 
work  in  the  Bureau  of  Public  Roads,  it  seemed  wise  to  call  a  con- 
ference of  those  interested  in  this  field  of  investigation  at  the  Na- 
tional Research  Council.  It  is  hoped  that  at  an  early  date  a  circular 
may  be  prepared  containing  the  proceedings  of  the  conference,  with 
a  smnmary  of  the  results  of  the  investigations  so  far  obtained.  This 
conference  was  useful  in  bringing  the  minds  of  isolated  experimenters 
to  a  conmion  understanding  and  a  common  purpose.  The  following 
is  a  summary  of  the  conference: 

TESTS  OF  TRACTIVE  RESISTANCE  OF  ROADS 

THE  RELATION  OF  mOHWAY  RESEARCH  TO  AUTOMOTIVE 

RESEARCH. 

At  a  conference  called  in  Washington,  D.  C,  July  14-15,  1022,  by 
the  Advisory  Board  on  Highway  Research,  consideration  was  g^ven 
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to  the  present  state  of  research  on  Tractive  Resistance  of  Roads,  and 
to  the  relation  of  the  highway  engineer  to  the  automotive  engineer 
in  this  field  of  research. 
Those  present  were: 


C.  A.  Adams 

Mark  L.  Ireland 

T.  R.  Agg 

W.  S.  James 

H.  C.  Dickinson 

Pyke  Johnson 

C.  R.  Ege 

A.  N.  Johnson 

H.  S.  Fairbank 

W.  E.  Lay 

D.  C.  Fenner 

E.  H.  Lockwood 

A.  T.  Goldbeck 

C.  J.  Tilden 

W.  K.  Hatt 

eports  of  researches  were 

made  by: 

T.  R.  Agg 

W.  S.  James 

H.  C.  Dickinson 

A.  N.  Johnson 

A.  T.  Goldbeck 

W.  E.  Lay 

Mark  L.  Ireland 

E.  H.  Lockwood 

committee  consisting  of: 

C.  A.  Adams 

W.  S.  James 

T.  R.  Agg 

A.  N.  Johnson 

H.  C.  Dickinson 

W.  E.  Lay 

A.  T.  Goldbeck 

E.  H.  Lockwood 

Mark  L.  Ireland 

C.  J.  Tilden 

was  appointed  to  draw  up  a  statement  of  principles.    Their  report 
was  discussed  and  adopted,  in  substance,  in  the  following  form. 

REPORT  OF  COMMITTEE  OF  CONFERENCE  ON  TRACTIVE 
RESISTANCE  OF  MOTOR  VEHICLES. 

DefinitUms: 
BoUing  Resistance,  is  the  resistance  to  translation  arising  from  the 

interaction  of  road  and  vehicle— excluding  resistances  in  the  engine 

and  transmission  system. 

Explanatory  Note.  As  ordinarily  measured  this  includes  wheel 
bearing  resistance,  which  in  well-conditioned  cars  should  not 
exceed  five  poimds  per  ton.  Rolling  resistance  by  the  definition 
also  includes  the  resistance  in  the  framework  and  spring  suspen- 
sion system  of  the  vehicle  arising  from  the  road.  Rolling  resist- 
ance as  measured  contains  various  degrees  of  impact  effects  and 
road  displacement  effects  depending  upon  condition  of  road  and 
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dieflign  of  vehicle.    Resistanoe  due  to  horiioiital  curvature  of  road 
ebould  be  measured  in  the  experiments. 

Note.    It  is  the  purpose  of  tests  of  rolling  resistance  to  deter- 
mine the  force  at  the  rear  axle,  or  tire  periphery,  necessary  to 
move  the  vehicle,  as  conditioned  by  road  surface,  type  of  road, 
tire  equipment,  class  and  weight  of  vehicle,  etc. 
Air  Resistance.    Resistance  arising  from  relative  velocity  of  air 
and  vehicle. 

Explanation.    Ordinarily  this  resistance  is  included  in  tested 
resistance,  and  should  be  subtracted  to  obtain  rolling  resistance. 
Investigations  are  needed  to  determine  the  law  and  coefficient 
of  this  resistance  for  various  vehicles. 
Rolling  and  air  resistances  are  those  resistances  determined  when 
a  vehicle  is  towed  with  the  power  transmission  mechanism  discon- 
nected at  the  rear  wheel.    However,  the  difference  between  a  self- 
operated  and  a  towed  vehicle  in  respect  to  tire  losses  and  slipping  may 
make  some  difference  in  results,  especially  at  high  speeds. 

Note.    Having  the  rolling  and  air  resistance,  it  becomes  the 

function  of  the  automotive  engineer  to  design  an  efficient  vehicle 

to  furnish  power  for  economical  transportation   over  various 

alignments. 

Transmission  System  Resistance.    Transmission  system  resistance 

is  the  force  required  at  rear  axle,  or  tire  periphery,  to  overcome  all 

internal  resistance  from  the  clutch  to  the  rear  axle. 

The  transmission  system  resistance  depends  upon  the  gear  ratio 
in  mesh  and  the  power  transmitted,  as  well  as  upon  other  conditions 
such  as  speed,  temperature  of  lubricant,  etc.  These  losses  are  best 
determined  in  the  laboratory. 

Engine  Resistance.  Engine  resistance  is  the  force  required  at  the 
rear  axle,  or  tire  periphery,  to  overcome  the  resistance  of  engine,  in- 
cluding cooling  system,  fan  and  accessories. 

It  depends  upon  the  operation  of  the  engine  as  regards  throttle 
opening,  speed,  temperature  and  mechanical  condition  of  the  engine. 
These  resistances  are  best  determined  in  the  laboratory. 

Equipment  and  Instruments.  Rolling  and  air  resistance  should  be 
measured  for  basic  types  of  motor  vehicles  and  tractors.  For  purposes 
of  comparison  of  economy  of  types  of  roads,  expressed  in  gas  con- 
sumption, time  of  translation,  and  other  costs  of  maintenance  of 
vehicle  and  road,  the  rolling  resistance  should  be  measured  to  an 
accuracy  of  within  6  per  cent. 

The  present  state  of  the  art  indicates  that  at  low  speeds  up  to  10 
miles  per  hour,  a  traction  dynamometer  of  the  liquid  pressure  type. 
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or  a  space-time  recorder  is  considered  best  fitted  for  measuring.  At 
higher  speeds,  a  space-time  recorder,  or  a  U  ^^be  accelerometer  is 
most  satisfactory.  New  instrmnents  should  be  investigated,  especially 
the  torsion  dynamometer. 

In  order  to  determine  safety  against  skidding  .under  various  con- 
ditions of  brake  and  tire  equipment  and  road,  tests  should  be  made 
of  adhesion  of  tires  on  road  surfaces  under  running  conditions.  The 
use  of  an  accelerometer  with  locking  of  brakes  is  recommended. 

The  relation  of  the  Automotive  Engineer  to  the  Highway  Engineer. 
The  automotive  engineer  needs  data  of  rolling  and  air  resistance 
rather  than  data  of  gasoline  consumption  from  road  tests,  since  the 
latter  data  depend  upon  individual  characteristics  of  vehicle  used, 
carbureter,  habits  of  driver,  etc.  Having  the  power  factors,  the  auto- 
motive engineer  will  design  the  plant  to  furnish  the  power  required. 

From  the  standpoint  of  the  highway  enc^eer,  a  problem  like  the 
following  is  set: 

A  reduction  of  grade  of  4  feet  will  reduce  energy  required  an 
amount  of  8,000  ft.  pounds.  What  will  this  be  worth  in  saving  of 
gasoline  and  other  operating  expense  for  traffic  considered?  Will  the 
solution  be  for  cars  as  at  present  built,  or  for  cars  using  these  roads 
15  years  from  now?  The  mutual  relation  of  highway  and  vehicle  is 
expressed  in  the  effect  of  low  grades  on  changes  in  engine  design  and 
power  requirements  of  car.  Inasmuch  as  the  large  expense  of  high- 
way transportation  is  in  cost  of  operation  of  transportation  rather 
than  in  fixed  charges  and  maintenance  of  road,  the  investigation  of 
costs  of  operation  of  traffic  is  particularly  needed. 

It  is  estimated  that  a  5  per  cent  grade  on  a  hard-surfaced  road  is 
not  considered  excessive  for  passenger  cars,  and  2  per  cent  to  3  per 
cent  for  heavy  capacity  trucks. 

The  fuel  cost  and  time  required,  as  affected  by  type  and  design  of 
surfaces  and  grades,  is  measurable  by  experimental  methods;  and 
the  depreciation  of  the  vehicle,  and  other  maintenance  costs  should 
be  evaluated  from  a  study  of  the  statistics  of  motor  vehicles  obtained 
in  actual  operation. 

SUGGESTED  OUTLINE  OF  APPROPRIATE  ACTIVITIES  IN  HIGHWAY 

RESEARCH. 

The  following  suggested  outline  of  appropriate  activities  in  highway 
research  is  submitted  by  the  Director: 
A.  Research  for  Automotive  Engineer. 

1.  To  determine  fuel,  oil  and  grease  consumption  and  power 
development  of  vehicle  and  from  these  to  calculate  the  per- 
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formance  on  various  surfaces  and  grades,  and  the  excess 
power  for  moving  trailers. 

2.  To  study  the  effect  of  improved  grades  on  the  design  of  the 
power  plant  of  the  vehicle. 

3.  To  consider  the  design  of  the  vehicle  in  order  to  impose  on 
the  road  the  minimum  loads  for  specified  capacity  of  vehicle. 

4.  To  study  the  lighting  system  of  autos  with  a  view  to  safety; 
and  the  mechanisms  indicating  intentions  of  the  driver. 

B.  Research  for  Highway  Engineer. 

1.  To  find  rolling  and  air  resistance  of  motor  vehicles  at 

various  loadings  and  speeds  on  typical  road  surfaces  and 
curves;  limit  of  adhesion. 

2.  To  determine  the  loads  imposed  on  road  surfaces  by  various 

vehicles,  with  various  tire  equipment  at  various  speeds. 

3.  To  discover  the  stresses  and  strains  acting  in  various  road 

surfacings  under  the  expected  loads,  and  the  properties 
and  improvement  of  subsoils. 

4.  To  determine  capital  and  maintenance  costs  resident  in  the 

road. 

5.  To  determine  the  laws  governing  the  increase  of  highway 

trafiSc  by  basic  surveys  of  flow  of  traffic  in  typical 
regions. 

C.  Research  for  N.  A.  C.  C.  and  Automotive  Associations. 

1.  To  assign  schedule  cards  to  a  selected  group  of,  say,  200 

passenger  drivers  for  each  condition,  to  obtain  operating 
expenses  on  the  average  for: 

(a)  Three  classes  of  cars 

(b)  Regional  conditions 

Dirt  and  gravel  roads 
Macadam  roads 
Paved  roads 

(c)  Topography 

Level 
ffilly 

2.  To  study  records  of  truck  and  passenger  bus  fleets  to  obtain 

similar  data. 

D.  Locating  Highway  Engineer. 

Oiven,  road  resistance,  power  available  at  wheels,  speeds,  fuel, 
oil,  and  grease  consumption,  tires,  repairs,  driver's  time, 
depreciation,  overhead,  expected  traffic, 

To  /Ifid— relation  between  capital  costs  of  construction  and 
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operating  expenses  on  roads  of  various  surface  and  grades 
(length  and  rate). 

E.  Federal  Agencies. 

1.  To  study  movements  of  commodities  and  passengers  by 

highway  and  railway,  in  the  interest  of  coordination  of 
transport. 

2.  To  study  the  financing  of  highway  improvements  in  the 

light  of  experience  and  science  in  related  fields  of  financ- 
ing of  public  improvements. 

3.  To  study  the  effect  of  highway  improvements  on  regional 

industries. 

4.  To  study  the  effect  of  highway  improvements  upon  general 

productivity  of  men  and  industries. 

F.  Advisory  Board  on  Highway  Research. 

To  evaluate  progress  in  the  several  fields  of  highway  research 
by  an  analysis  of  completed  and  current  projects;  to  outline 
needed  researches;  to  assist  existing  organisations  to  corre- 
late their  work  in  the  light  of  a  comprehensive  program; 
and  to  publish  bulletins  of  information  on  methods  and 
technique  of  research,  and  on  progress  in  the  several  fields. 

PUBLICATIONS. 

A  bulletin  of  the  National  Research  Council  was  sent  to  press  on 
October  3,  entitled  ''Highway  Research  Projects  in  the  United  States; 
Results  of  Census  .  .  .  /'  and  will  be  distributed  at  the  meeting  of 
the  Advisory  Board.  This  contains  a  description  of  some  486  research 
projects  in  highway  engineering.  The  bulletin  shows  those  fields  of 
highway  research  which  need  early  occupation,  and  will  serve  to  put 
into  communication  with  each  other  those  researchers  who  are  woric- 
ing  in  the  same  field. 

Undoubtedly  highway  engineers  are  confronted  with  questions  which 
will  be  answered  only  after  several  years  of  isolated  experimentation. 
A  knowledge  of  similar  work  and  coordination  of  efforts  of  the  several 
states  will  produce  early  answers  and  economize  expenditures,  not  only 
in  research,  but  in  construction  and  operation  of  highways. 

Chairman:  I  wish  to  call  attention  to  the  roll  of  member  bodies.  It 
makes  quite  a  list  and  perhaps  it  might  be  helpful  to  have  this  list  read 
at  this  time  so  that  we  may  have  brought  before  us  a  perspective  view 
of  the  entire  present  membership  of  the  Advisory  Board.  (List  of 
membership  read  by  Dr.  Hatt.) 

Chairman:  We  now  have  complete  representation  of  transportation 
interests  except  in  the  line  of  steam  and  electric  railway  interests,  and 
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I  hope  at  some  time  we  may  have  repreeentation  of  these  also  on  the 
Advisory  Board. 

I  think  the  work  of  the  Advisory  Board  is  becoming  definite.  Our 
field  is  being  cleared  and  we  know  better  now  what  we  are  doing  than 
we  did  before. 

REPORTS  OF  COMMITTEES 

REPORT  OF  COMMITTEE  NUMBER  1,  ON  ECONOMIC  THEORY  OF 
HIGHWAY  IMPROVEMENT. 

There  is  appended  a  brief  statement  relative  to  the  present  status 
of  each  research  project  that  has  been  carried  out  as  part  of  the 
program  of  the  Committee.  It  will  be  noted  that  real  progress  has 
been  made  during  the  past  year  and  that  the  results  obtained  by  sev- 
eral experimenters  are  either  already  in  printed  form  or  will  be  pub- 
lished shortly.  Unless  unexpected  delays  occur,  all  of  the  projects 
now  under  way  will  be  completed  by  the  end  of  next  March.  That 
does  not  signify  the  exhaustion  of  the  subjects  for  research,  but  that 
one  phase  of  the  work  has  been  completed. 

In  connection  with  the  investigations  of  tractive  resistance,  there 
remains  some  work  to  be  done  with  a  transmission  dynamometer  and 
with  various  combinations  of  trucks  and  trailers.  The  study  of  wind 
resistance  must  be  extended  to  several  additional  types  of  vehicles. 
It  will  be  desirable  to  secure  additional  data  on  resistance  due  to 
curvature  and  on  the  relative  slipperiness  of  pavements. 

It  is  believed  that  sufiicient  information  has  been  secured,  regarding 
the  effect  of  grades  on  fuel  consiunption,  to  permit  the  establishment 
of  a  tentative  theory  of  grades.  Additional  data  are  needed  to  enable 
an  engineer  to  estimate  the  decrease  in  the  cost  of  transporation 
resulting  from  grade  reduction. 

No  progress  has  been  made  on  the  project  for  the  establishment  of 
capital  and  operating  costs  for  vehicles  and  for  highways.  The  data 
relative  thereto  are  so  widely  scattered  and  so  fragmentary  that  it 
will  require  another  year  to  secmre  enough  information  to  justify  a 
jMOgress  report.  It  is  upon  this  subject  that  the  Committee  will  con- 
centrate effort  during  the  coming  year. 

By  mutual  agreement  between  the  Advisory  Board  on  Highway 
Research  and  the  Society  of  Automotive  Engineers,  all  research  hav- 
ing to  do  with  the  internal  resistance  of  motor  vehicles  has  been 
delegated  to  the  Society.  All  efforts  in  that  direction  have  been  dis- 
continued by  Committee  Number  1. 
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Inasmuch  as  the  Chainnan  of  Committee  Number  1  has  for  three 
years,  in  season  and  out,  urged  upon  individuals  and  upon  associations 
the  necessity  for  research  in  the  highway  field  and  has  given  much 
time  to  the  promotion  of  highway  research,  a  few  comments  of  a 
general  nature  seem  allowable. 

Those  in  touch  with  the  developments  in  the  highway  field  can  not 
fail  to  sense  the  almost  revolutionary  changes  in  highway  practice 
since  the  World  War.  A  part  of  this  progress  can  be  directly  attrib- 
uted to  the  dissemination  of  data  obtained  in  highway  research  and  a 
part  to  the  stimulation  of  highway  engineers  arising  from  their  contact 
with  highway  research.  But  we  have  not  yet  arrived  nor  anywhere 
nearly  arrived  at  a  solution  of  many  of  the  problems  pressing  for 
solution.  Research  of  many  kinds  will  be  required  for  years  in  con- 
nection with  the  highway  construction  program.  Such  research  will 
not  be  prosecuted  on  a  scale  commensurate  with  the  need  unless  there 
is  an  aggressive,  authoritative  and  well-financed  agency  continuously 
engaged  in  fostering  highway  research.  A  fact  that  must  not  be  lost 
sight  of  is  that  the  benefits  of  highway  research  reach  all  of  the  people 
of  our  country.  But  because  those  who  benefit  are  obviously  unable 
to  appreciate  what  has  been  accomplished  by  highway  research,  popu- 
lar support  can  not  be  secured. 

In  the  industries,  the  pressure  of  competition  and  the  search  for 
better  or  cheaper  methods  are  ever  present  factors  that  tend  to 
stimulate  research  work.  But  in  the  highway  field  the  commercial 
consideration  is  lacking  and  research  will  lag  unless  the  need  is  kept 
constantly  in  view.  This  function  has  been  assumed  by  the  Advisory 
Board  on  Highway  Research  of  the  Division  of  Engineering  of  the 
National  Research  Council,  and  for  two  years  rapid  progress  has  been 
made  toward  establishing  a  national  program  of  highway  research. 

To  secure  recognition  of  a  need  for  research  is  vastly  easier  than  to 
get  research  agencies  actually  working  on  pertinent  problems.  That 
can  be  done  only  by  an  agency  having  at  its  disposal  funds  with 
which  to  assist  in  the  prosecution  of  research. 

In  attempting  to  secmre  the  cooperation  of  men  qualified  to  direct 
research  in  the  solution  of  some  of  the  problems  before  the  Committee 
I  have  interviewed  a  score  or  more  of  investigators.  A  few  have  under- 
taken research  problems  and  carried  them  through.  Usually  they  have 
done  so  at  a  wholly  unwarranted  personal  sacrifice.  They  have  given 
to  the  work  time  and  energy  and  sometimes  funds  that  should  have 
been  devoted  to  other  purposes.  In  many  other  cases  able  men  have 
declined  to  undertake  research  work  for  the  Committee  because  they 
did  not  feel  disposed  to  do  so  at  the  sacrifice  of  their  regular  vocation. 
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It  should  not  be  necessary  to  ask  technical  men  to  give  gratuitous 
service  to  the  public  in  connection  with  highway  research;  nor  can 
the  urgent  requirements  of  the  highway  field  be  met  in  that  way. 

There  will  long  continue  a  need  for  a  central  agency  that  can  pro- 
mote highway  research  of  the  right  kind;  that  can  secure  the  proper 
research  agencies  and  guide  them  in  their  work;  and  that  has  funds  at 
its  disposal  for  compensating  the  individual  investigators  when  they 
can  not  secure  the  compensation  otherwise. 


PRESENT  STATUS  OP  PROJECTS  OP  COMMITTEE  ON  ECONOMIC 
THEORY  OP  mOHWAY  IMPROVEMENT. 

Tractive  Resistance.  A  preliminary  report  covering  the  earlier  work 
at  Ames  is  now  in  press.  The  later  work,  which  is  being  conducted 
in  cooperation  with  the  Bureau  of  Public  Roi^,  is  85  per  cent  com- 
pleted and  will  be  covered  by  a  report  which  is  expected  to  be  ready 
in  March. 

The  project  of  the  University  of  Michigan  and  the  Michigan  State 
Highway  Commission  has  been  completed  and  is  now  being  printed 
for  distribution.^ 

Major  Ireland  has  completed  the  Cambridge  project  and  a  special 
report  thereon  will  be  forthcoming  from  tiie  sub-committee  in  charge. 

It  is  believed  that  these  reports  will  cover  the  present  requirements 
in  this  field  and  no  new  projects  are  contemplated  until  the  need 
becomes  apparent. 

Grades.  A  final  report  on  the  Ames  investigation  of  highway  grades 
is  appended.  This  phase  of  the  project  will  be  discontinued,  but  new 
studies  of  certain  elements  of  the  problem  will  be  inaugurated  next 
year. 

The  report  of  the  University  of  Michigan  and  the  Michigan  State 
Highway  Conmiission  abeady  referred  to  also  includes  studies  of 
grades. 

Wind  Resistance.  The  investigation  of  wind  resistance  has  been 
greatly  delayed  from  various  causes  and  the  time  of  its  completion  is 
problematical.   A  preliminary  report  is  to  be  issued  soon. 

Capital  and  Operating  Costs  far  Vehicles.  Little  progress  has  been 
made  this  year,  but  the  way  is  clear  for  rapid  progress  next  year. 

Capital  and  Maintenance  Costs  of  Highways.  This  work  is  just 
being  organised  and  should  proceed  rapidly  during  the  coming  year. 

^Michigan  State  Hishway  Department  Investijgations  of  Truck  Performance 
on  Grades.  By  Victor  K.  Burton,  Diet.  Engr.,  Mich.  SUte  Highway  Dept.,  and 
Walter  E.  Lay,  Aast.  Prof,  of  Mechanical  Engineering,  Univ.  of  Mich.,  by  direc- 
tion of  Firank  F.  Rogere,  Mich.  State  Highway  Ck>mmi«ioner. 
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I  wish  to  mention  the  general  activities  of  Committee  Number  1, 
and  then  to  discuss  in  detail  one  of  the  projects. 

One  line  of  investigation  has  been  in  the  field  of  tractive  resistance 
at  the  Iowa  State  Ck)llege.  The  first  attempt  in  that  direction  was  to 
establish  the  outside  limits  of  tractive  resistance  and  then  to  determine 
values  somewhat  more  closely.  That  project  was  completed  early  this 
year  and  the  results  are  being  published  in  bulletin  form,  and  will  be 
ready  for  distribution  within  a  week  or  so.  (See  Engineering  News- 
Record,  Dec.  7, 1922.) 

It  was  then  necessary  to  investigate  certain  phases  more  in  detail. 
A  cooperative  agreement  for  this  work  was  entered  into  with  the 
Bureau  of  Public  Roads.  The  work  has  been  carried  out  since  March 
very  largely  with  a  certain  type  of  vehicle  both  loaded  and  unloaded, 
using  both  solid  and  pneumatic  tires,  and  the  test  has  been  extended 
to  cover  every  type  of. vehicle  in  the  vicinity  of  Ames.  It  appears 
that  the  work  will  be  completed  by  the  end  of  this  year,  and  the 
bulletin  will  be  in  form  by  March.  Some  further  tests  for  the  pur- 
pose of  checking  up  certain  details  which  affect  tractive  resistance 
are  to  be  run  next  year,  using  a  transmission  dynamometer. 

The  project  at  Cambridge  which  was  mentioned  by  the  Director  was 
supervised  by  a  special  sub-conunittee,  and  a  report  thereon  will  be 
expected  from  that  sub-conunittee. 

Another  problem  is  in  the  economics  of  highway  grades.  Reports 
are  in  form  for  publication  at  this  tim^.  It  is  hoped  that  there  will 
be  an  approach  to  an  establishment  of  the  theory  of  economic  grades. 
By  agreement  between  the  Advisory  Board  and  the  automotive  engi- 
neers, investigations  of  gasoline  consumption  in  road  tests-— only  a 
small  amount  of  this  work  was  imder  way — ^have  been  discontinued 
by  Committee  Number  1,  but  are  being  carried  on  by  the  Society  of 
Automotive  Engineers. 

I  would  like  to  ask  Mr.  Manly  to  say  a  word  or  two  relative  to  the 
determination  of  capital  and  operating  costs  of  roads  to  be  taken  up 
by  Committee  Nmnber  1. 

Mr.  Manly:  As  the  representative  of  the  Society  of  Automotive 
Engineers  on  the  Conunittee  on  Economic  Theory  of  Highway  Im- 
provement, I  have  undertaken  the  investigation  of  a  certain  portion 
of  the  program  agreed  on,  especially  that  bearing  on  the  ''Relation 
between  character  of  road  surface  and  cost  of  vehicle  maintenance." 
In  this  work  the  principal  point  I  have  been  giving  attention  to  is  the 
study  of  the  interaction  of  the  motor  vehicle  on  the  road  and  the  road 
on  the  vehicle,  especially  as  affected  by  the  tires  and  spring  sus- 
pension.   The  most  difficult  part  of  the  work  is  properly  to  analyse 
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the  problems  so  as  to  determine  the  proper  design  of  apparstais  to  get 
the  really  necessary  data  in  such  form  that  it  can  be  interpreted.  We 
have  just  reached  the  point  now  where  we  think  we  are  getting  the 
problem  properly  analysed  and  the  apparatus  properly  designed,  and 
we  hope  in  the  spring  to  carry  out  some  actual  teste  and  get  some 
data  that  can  be  accurately  interpreted.  I  think  it  will  take  much 
less  time  to  get  the  test  data  than  it  has  taken  to  get  the  problem 
properly  analysed  and  the  apparatus  so  designed  as  to  give  suflSdent 
factors  to  enable  them  to  be  properly  evaluated. 

Prof.  Agg:  The  work  on  a  study  of  the  economic  theory  of  hi^way 
grades  has  now  been  completed,  which  does  not  ntean  that  we  have 
exhausted  the  subject,  but  simply  have  arrived  at  the  place  where  we 
can  publish  the  results.  (See  Engineering  News-Record,  January  11, 
1923.)  The  work  will  be  continued  at  Ames  and  peAaps  elsewhere. 
We  expect  to  arrive  at  a  place  where  it  will  be  possible  to  state  the 
theory  in  proper  form.  The  University  of  Michigan  has  a  bulletin  in 
press  to  be  issued  about  December  1,  the  result  of  a  cooperative 
research  on  economic  grades  between  the  University  of  Michigan  and 
the  State  Highway  Departanent  of  Michigan.  This  bulletin  will  be 
the  first  on  this  particular  subject. 

We  expect  to  issue  a  bulletin  on  this  subject  from  the  Experiment 
Station  at  Ames  some  time  after  the  first  of  the  year.  At  Ames 
vehicles  were  equipped  with  a  meter  which  would  enable  us  to  plat 
a  curve  of  performance  of  vehicle  for  comparison  with  the  road  profile. 
Tests  were  made  over  different  sections  of  road  with  different  rates 
of  grade.  Profiles  of  road  surfaces  and  gasoline  consumption  were 
platted  in  an  attempt  to  establish  a  grade  at  which  the  amount  of 
gasoline  used  would  be  greater  than  that  used  on  straight-way  level 
roads.  One  important  point  came  up  early  in  the  experiments,  via., 
that  in  certain  grades  and  successions  of  grades  the  actual  fuel  con- 
sumed in  traveling  a  hilly  road  was  less  than  in  traveling  on  a  sero 
grade.    Under  other  conditions  that  is  not  true. 

We  have  attempted  to  determine  the  limits  of  a  grade  that  would  be 
economical  and  the  sums  of  money  that  can  properly  be  spent  to 
reduce  to  the  economical  maximum  grades  now  above  that  maximum. 
I  think  I  can  illustrate  this  work  better  with  the  lantern  slides  than 
in  any  other  way.    [Presents  discussion.] 

Prof.  Blanchard:  The  report  referred  to  by  Prof.  Agg  is  entitled 
Michigan  State  Highway  Department  Investigations  of  Truck  Per- 
formance on  Grades,  and  was  undertaken  in  joint  cooperatbn  with 
the  engineering  departments  of  the  University  of  Michigan  and  the 
State  Highway  Department,  by  Prof.  Lay  and  Mr.  Victor  Berger, 
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District  Engineer.  This  report  occupies  seventy  pages  and  will  be 
available  in  the  form  of  a  reprint  or  as  a  part  of  the  Proceedings  of 
the  Eighth  Annual  Conf ermce  on  Highway  Engineering.  Those  Pro- 
ceedings will  also  contain  the  report  of  the  Michigan  Investigation 
covering  the  dust  prevention  and  preservation  of  gravel  roads  which 
extends  over  the  entire  season  of  1021.  Anyone  who  desires  a  copy  of 
these  reprints  or  complete  proceedings  may  obtain  than  from  me. 
They  will  be  received  from  the  printer  on  December  1.  [At  the  request 
of  Prof.  Agg,  Prof.  Blanchard  read  the  summary.] 

Chairman:  This  report  is  open  for  discussion.  One  of  the  ques- 
tions arising  in  the  mind  of  the  automotive  engineer  is:  How  safe  is  it 
to  base  long-time  conclusions  as  to  grades  on  the  figures  based  on  fuel 
consumption  because  of  probable  changes  in  fuel  consimiption  on  dif- 
ferent operating  car  factors. 

Prof.  Agg-  I  undoubtedly  did  not  make  that  point  clear.  We  do 
use  fuel  consumption  to  determine  the  law  of  grades.  However,  the 
final  value  of  a  grade  depends  on  the  tractive  effort  of  the  vehicle 
which  is  something  the  automotive  engineer  can  determine  for  his  par- 
ticular design.  The  power  of  the  vehicle  and  the  resistance  of  the 
road  surface  will  have  to  be  determined  by  experiment.  The  fuel 
consumption  element  does  not  enter  in  except  that  the  consumption 
was  used  as  a  factor  for  establishing  the  effect  of  grades  on  consump- 
tion of  fuel.  My  first  idea  was  to  put  this  in  terms  of  fuel.  After  Dr. 
Dickinson  called  my  attention  to  the  disadvantage  of  this  index,  we 
changed  over  to  a  power  index. 

Chairman:  This  matter  is  up  for  full  discussion,  and  I  should  like  to 
have  any  questions  brought  up. 

Mr.  Cummings:  I  should  like  to  ask  the  chairman  of  the  committee 
what  consideration  he  has  given  the  alignment  of  roads. 

Prof.  Agg:  That  work  is  under  way,  but  we  have  no  definite  results. 

Mr.  Crane:  This  question  of  alignment — ^vertical  and  horisontal 
alignment — seems  to  have  a  large  bearing  on  the  economics  of  highway 
location.  Another  important  element  is  the  time  of  transit.  An  engine 
of  the  automotive  type  has  a  constant  standby  loss  when  operating  and 
the  use  of  gasoline  enters  strongly  into  the  operating  cost,  as  well  as  the 
cost  of  labor  which  is  a  function  of  the  time.  Any  study  considering 
purely  the  tractive  resistance  on  hills  will  be  of  limited  value  only. 
A  study  of  curves  as  they  may  affect  the  grade  situation,  would  also 
be  required.    Curves  add  to  danger  and  tend  to  slow  down  operation. 

Mr.  Crane:  I  may  say  that  in  the  gasoline  economy  tests  that  were 
run  ten  or  fifteen  years  ago,  where  the  four-cycle  type  of  engine,  the 
almost  universal  type  at  the  present  time,  was  used,  the  custom  was 
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to  operate  on  level  roads  in  a  manner  similar  to  the  method  of  opera- 
tion ordinarily  used  in  a  rolling  country.  The  car  would  be  acceler- 
ated with  wide-open  throttle  until  a  sp^  of  about  25  miles  per  hour 
was  reached,  and  then  would  be  allowed  to  coast  with  the  eng^  shut 
off  until  it  almost  reached  a  standstill.  The  cycle  of  events  would 
then  be  repeated. 

The  reason  for  the  low  fuel  consumption  obtained  by  this  method 
of  operation  lies  in  the  character  of  the  fuel  consumption  curve  of  the 
four-cycle  type  of  engine.  This  type  of  engine  shows  the  lowest  con- 
sumption per  horsepower  with  wide-open  throttle  and  a  very  much 
higher  rate  of  consumption  per  horsepower  as  the  throttle  is  closed 
more  and  more.  This  is  not  true  of  engines  of  the  two-cycle  and  other 
constant  compression  types. 

Mr.  Manly:  An  impression  was  nuide  on  my  mind  in  connection 
with  this  matter  that  seems  to  me  important— that  is  the  matter  of 
developing  a  formula  with  the  effect  of  curvature  taken  into  account. 
I  was  not  much  surprised  that  Prof.  Agg  has  not  taken  curvature  into 
account.  The  important  thing  it  seems  to  me  is  that  we  should 
recognise  that  we  probably  will  not  be  able  to  determine  a  completely 
comprehensive  and  exact  formula  right  away;  but  that  if  we  can  get 
some  of  these  partial  formulae  on  paper  and  get  tiiem  discussed,  vari- 
ous points  of  view  will  be  brought  definitely  before  a  large  number  of 
people,  and  the  effects  of  all  the  different  systems  of  testing  brought 
out  We  will  then  make  more  rapid  progress  than  if  we  try  to  solve 
the  whole  problem  all  at  once.  Scarcely  any  combination  has  more 
factors  in  it  than  an  automobile  and  a  road.  We  are  not  going  to  be 
able  immediately  to  get  a  formula  that  will  enable  us  to  go  out  and 
tell  the  engineer  exactly  how  to  build  the  most  highly  economic  road 
for  all  conditions.  We  may,  however,  be  able  to  get  a  clear  view  of 
how  to  attack  the  problem;  and  the  important  thing  is  to  get  any 
problem  properly  analysed.  To  do  this  we  must  separate  out  some  of 
the  secondary  problems  and  determine  some  of  the  different  factors 
and  then  get  positive  and  definite  results  on  those.  I  do  not  expect 
that  in  this  part  of  the  work  we  are  doing  we  shall  get  any  results  that 
we  shall  be  able  to  interpret  into  immediate  design  formulae,  but  we 
are  at  any  rate  finding  out  some  of  the  defects  of  some  of  the  appa- 
ratus heretofore  thought  suitable  for  such  work.  We  started  out 
using  the  seismograph  and  spent  a  lot  of  time  and  money  only  to  get 
a  lot  of  results  that  could  not  be  interpreted.  The  important  thing  to 
do  is  to  get  the  work  under  way  and  the  results  placed  before  others 
so  that  the  cumulative  effect  of  the  experience  and  criticism  of  various 
investigators  may  be  brought  to  bear  on  the  problem. 

Prof.  Agg:    The  director  asked  me  to  mention  briefly  another  line 
of  information  that  came  out  incidentally  in  this  problem.   In  attempt- 
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ing  to  find  out  the  effect  of  grade  on  fuel  consumption  we  had  to 
determine  the  fuel  consumption  on  sero  grades.  We  were  unable  to 
find  the  grades  we  wanted  on  paved  roads.  Some  were  on  gravel  roads, 
and  some  on  paved  siu-f  aces  such  as  concrete  and  the  bituminous  types. 
We  found  that  on  gravel  roads  at  sero  grade,  the  fuel  consumption  was 
greater  than  on  certain  hilb.  At  first  we  thought  that  this  was  an 
error,  but  we  checked  it  up  and  found  that  it  was  actually  true.  We 
then  went  to  some  pains  to  compare  fuel  consumption  on  different 
types  of  roads,  and  also  to  compare  ratios  of  fuel  consumption  with 
ratios  of  rolling  resistance.  If  the  rate  of  fuel  consumption  on  a  good 
paved  road  were  taken  as  unity,  the  rate  on  a  gravel  road  would  be 
about  1.4  and  on  earth  roads  in  average  condition  2.0.  Approximately 
the  same  ratio  exists  between  the  measured  tractive  resistances.  Here 
18  something  that  is  pretty  definite  and  tangible.  If  there  should  be 
improvements  in  the  automobile  and  truck  this  difference  in  fuel  re- 
quirements for  the  different  types  of  road  will  still  exist  although  the 
actual  rate  of  fuel  consmnption  will  be  somewhat  different  from  what 
we  have  measured  at  the  present  time.  We  can  pave  certain  of  the 
roads  in  Iowa  and  pay  for  the  work  in  eight  years  from  the  saving  in 
fuel  consmnption  over  the  present  road  based  on  the  present  price  of 
fuel  and  present  efficiency  of  the  motor  vehicle. 

Chairman:  From  the  standpoint  of  the  construction  engineer  we 
are  finding  these  results  of  immediate  use.  In  this  connection  I  am 
going  to  ask  Dr.  Dickinson  to  give  us  a  further  discussion  of  the  work 
of  the  subcommittee  on  tractive  resistance  for  the  reason  that  Major 
Ireland,  who  was  to  give  an  address  this  evening,  will  not  be  here 
owing  to  the  fact  that  he  has  been  transferred  to  the  University  of 
Michigan.  So  I  am  going  to  ask  Dr.  Dickinson  to  give  an  accoimt  of 
the  work  of  the  sub-committee  on  Tractive  Resistance. 

Dr.  Dickinson:    I  should  like  to  think  the  matter  over  a  little. 

Dr.  Hatt:  I  regret  very  much  that  Major  Mark  L.  Ireland,  Q.  M. 
C,  is  not  able  to  appear  here  tonight.  He  has  been  transferred  from 
Cambridge,  Mass.  to  the  University  of  Michigan  to  study  under  Prof. 
Blanchard.  Major  Ireland  has  been  director  of  the  cooperative  re- 
search on  tractive  resistance  at  the  Massachusetts  Institute  of  Tech- 
nology. His  research  has  been  of  large  volume  and  of  very  great  value. 
A  report  of  the  results  of  this  research  is  expected  in  the  course  of  a 
couple  of  months.    Dr.  Dickinson  has  been  an  adviser  in  this  research. 

Chairman:  We  will  allow  Dr.  Dickinson  to  think  the  matter  over. 
In  the  state  of  Iowa  we  have  just  made  a  beginning  of  paving  our 
principal  roads.  We  have  about  six  per  cent  set  aside  in  a  system  of 
primary  roads  which  connect  towns  of  1,000  or  more  population,  and 
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is  so  located  that  a  considerable  majority  of  the  population  of  the 
state,  about  75  per  cent,  is  located  within  a  mile  or  two  of  a  primary 
road.  Practically  80  per  cent  of  the  traffic  of  the  state  uses  these 
primary  roads.  There  should  be  at  least  6,000  miles  paved.  The 
people  of  the  state  of  Iowa  may  or  may  not  be  able  to  pave  them  in 
the  immediate  future,  but  we  know  from  the  woric  which  has  been 
done,  that  it  would  be  saving  money  to  pave  these  roads  on  the  basis 
of  fuel  consumption  alone.  The  people  will  eventually  pay  out  more 
money  in  the  course  of  ten  years — ^in  some  cases  in  a  shorter  time— to 
operate  these  roads  with  gravel  or  earth  surfaces  than  it  will  to  pave 
them  and  operate  them  as  paved  roads.  One  year  ago  we  could  not 
prove  that  statement.  Today  we  know  it  would  be  economical  to  pave 
those  2,000  miles  of  primary  road  system. 

The  report  of  Committee  No.  1  was  received. 

Mr.  Goldbeck,  Chairman,  read  the  following  report: 

REPORT  OF  COMMITTEE  NUMBER  2,  ON  STRUCTURAL  DESIGN  OF 

ROADS. 

The  first  meeting  of  this  Committee  on  Structural  Design  of  Roads, 
of  the  Advisory  Board  on  Highway  Research,  was  held  at  the  Na- 
tional Research  Council  Building,  Washington,  D.  C,  October  25. 
1922,  with  A.  T.  Goldbeck,  Chairman,  presiding. 

Those  present  were: 

Lloyd  Aldrich 

H.  C.  Berry 

C.  N.  Connor,  representing  C.  M.  Upham 

F.  H.  Eno 

A.  T.  Goldbeck 

C.  A.  Hogentogler 

C.  Older 

H.  G.  Shirley 

E.  B.  Smith 

C.  M.  Strahan 

E.  W.  Templin 

H.  M.  Westergaard 

Dr.  W.  K.  Hatt,  Director  of  the  Advisory  Board  on  Highway 
Research,  was  also  present  and  discussed  the  function  of  the  Com- 
mittee. 
The  object  of  the  Committee  is  set  forth  as  follows: 
To  expedite  the  development  of  the  fundamental  principles  under- 
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lying  structural  design  of  roads,  for  the  accomplishment  of  which  the 
following  procedure  is  suggested: 

1.  Outline  the  general  problems  involved  in  road  design  for  the 
various  types  of  roads. 

2.  Outline  the  specific  researches  needed. 

3.  Review  the  status  of  present  knowledge  and  thus  eliminate  this 
from  the  necessary  researches. 

4.  The  problem  having  been  defined,  a  suggested  research  procedure 
or  project  statement  should  be  outlined  in  detail  for  each  problem,  in 
accordance  with  a  standard  form. 

5.  The  problems  thus  outlined  should  be  reported  to  the  Highway 
Advisory  Board  for  publication  to  the  end  that  research  institutions 
might  select  such  of  these  researches  as  might  be  feasible  for  them 
to  perform. 

6.  As  the  results  of  researches  become  available,  they  should  be 
reviewed  and  placed  in  their  proper  relation  to  other  existing  data 
and  whenever  possible  analyzed  with  the  goal  of  rational  design  in 
view. 

7.  Advice  should  be  given  to  research  agencies  whenever  called  for. 
S.  Reports  should  be  made  annually  on  the  existing  status  of 

knowledge  bearing  on  highway  design,  with  a  statement  of  the  field 
still  to  be  covered.  In  accordance  with  the  proposed  activity  No.  8 
the  following  annual  report  is  submitted. 

The  three  principal  investigations  carrried  on  for  the  purpose  of 
securing  information  which  would  lead  to  the  rational  design  of  roads, 
are  the  Pittsburg  test  road,  in  California;  the  Bates  experimental 
road,  Springfield,  Illinois;  and  the  Bureau  of  Public  Roads  experi- 
ment at  Arlington,  Virginia. 

On  the  Pittsburg  road,  concrete  slabs  of  different  thicknesses  and 
varying  reinforcements  were  compared  under  action  of  heavy  motor 
truck  traffic. 

On  the  Bates  road,  about  75  different  types  of  surfaces  were  sub- 
jected to  the  action  of  heavy  motor  truck  traffic.  In  this  road  were 
represented  such  types  as  plain  and  reinforced  concrete  of  different 
thicknesses,  monolithic  brick,  bituminous  filled  brick  on  concrete  and 
macadam  bases,  and  bituminous  concrete  surfaces  on  concrete  and 
macadam  bases. 

At  the  Arlington  experimental  farm  various  types  of  surfaces,  such 
as  plain  and  reinforced  concrete,  bitiuninous  tops  on  concrete,  mac- 
admn  on  black  bases  represented  by  blocks  7  ft.  square,  are  being 
subjected  to  blows  from  an  apparatus  delivering  impacts  similar  to 
those  which  might  be  expected  from  motor  truck  wheels. 
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In  addition  to  the  traffic  runs  on  the  experimental  roads,  observa- 
tions were  made  for  deflections,  deformations,  movement  of  slabs  due 
to  warp,  and  so  forth. 

On  the  Bates  road,  deflections  and  deformations  were  secured  from 
both  nK)ving  and  static  loads  placed  at  numerous  positions  on  the 
slab  in  order  to  determine  what  position  of  load  creates  the  greatest 
stress  in  the  slab.  Not  only  is  there  the  actual  dropping  of  a  weig)it 
on  the  slabs  at  Arlington,  but  an  instrument  records  also,  the  intensity 
of  the  blow,  while  other  instruments  indicate  the  deflection  of  the 
slab  and  the  stress  in  the  extreme  fibre. 

In  addition  to  these  investigations,  and  as  supplemente  to  them, 
there  are  being  carried  on  at  the  testing  laboratories  at  Springfield, 
III.,  Purdue  University,  and  the  University  of  Maryland,  investigations 
of  fatigue  of  concrete.  Preliminary  reports  of  fatigue  investigations 
indicate  that  up  to  a  certain  per  cent  of  the  ultimate  load,  concrete 
will  withstand  any  number  of  repetitions  of  stresses,  but  beyond  that 
percentage  a  definite  number  of  loads  will  cause  failure.  This  in- 
formation is  valuable  because  it  indicates  what  a  safe  load  on  a  road 
should  be.  For  instance,  in  the  traffic  teste,  the  slab  may  not  have 
failed  if  the  stress  produced  in  the  slab  by  the  load  was  in  excess  of 
the  critical  fatigue  per  cent  limit,  but  it  can  be  assumed  that  that 
slab  would  fail  if  sufficient  number  of  repetitions  of  the  load  were 
given  it. 

At  Arlington  also  there  is  being  carried  on  a  study  of  bituminous 
surfaces  with  a  view  to  eliminating  or  controling  corrugations  under 
traffic;  also  a  study  of  the  wear  of  concrete  made  from  different 
aggregates.  We  know  that  when  concrete  roads  were  first  constructed, 
in  many  cases  surface  deterioration  developed  which  was  attributed 
in  some  cases  to  improper  aggregate.  By  paying  special  attention  to 
the  selection  of  aggregates,  the  surface  wear  abrasion  has  now  been 
eliminated.  This  test  is  carried  on  with  the  possibility  of  opening 
up  wider  fields  for  materials  for  aggregates. 

While  the  final  reporte  of  the  Pitteburg  test  road,  the  Bates  test 
road,  and  the  Arlington  experimente  have  not  as  yet  been  published, 
from  preliminary  observations  it  can  be  said  that  under  loads  the  least 
resistant  part  of  the  slab  is  the  comer.  That  the  position  of  the  load 
which  causes  most  serious  stress  in  the  slab  is  at  the  side  edge,  either 
at  or  near  the  comer.  It  has  not  been  definitely  settled  whether  the 
greatest  tension  is  produced  in  the  top  or  the  bottom  of  the  slab. 
An  unsettled  question  also  is  that  of  the  impact  effect  of  moving 
vehicles  on  the  slab.  We  have  information  to  show  that  under 
moving  loads  the  actual  deflection  at  one  point  is  less  than  under 
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the  load  remaining  at  rest  at  that  point.  This  does  not  indicate, 
however,  that  the  stress  is  less  under  the  impact,  since  the  area  of 
distribution  of  the  deflection  might  be  different  under  impact  and 
static  loads.    This  phase  is  being  investigated. 

From  the  preliminary  reports  of  the  experimental  roads  it  would 
seem  that  the  best  way  of  increasing  the  strength  of  the  slab  without 
increasing  the  total  amount  of  concrete,  would  be  to  thicken  the 
edges.  The  point  to  be  investigated  is  the  determination  of  the  rela- 
tion of  center  to  the  edge  thickness  so  that  the  strength  of  the  slab 
will  be  more  or  less  uniform.  The  question  of  reinforcement  also 
has  not  been  settled;  that  is,  should  the  principal  reinforcement  be 
longitudinal  or  transverse,  and  is  it  better  to  have  one  layer  or  two; 
and  if  one  layer,  where  should  it  be  placed,  top  or  bottom  of  the  slab? 
With  this  question  of  proper  reinforcement  is  also  connected  the 
strengthening  of  the  comers.  On  both  of  the  test  roads  it  was  found 
that  the  comers  were  less  resistant  to  traffic  at  night  than  in  daytime, 
the  reason  for  which  (warping)  has  been  frequently  discussed.  It 
is  possible  that  proper  reinforcement  will  considerably  reduce  this 
warping  which  we  have  reason  to  believe  occurs  in  the  main  only  very 
near  to  the  comers.  Proper  reinforcement  also  will  strengthen  the 
comer  by  distributing  the  load  to  the  adjacent  slab.  After  the  direc- 
tion and  position  of  reinforcement  have  been  determined,  the  next 
question  to  be  settled  is  how  this  reinforcement  should  be  distributed; 
for  instance,  if  a  certain  section  of  steel  is  required,  should  it  be  all 
in  one  bar  or  will  several  bars  answer  the  purpose  better? 

Connected,  of  course,  with  all  these  questions  is  the  relation  of  the 
subgrade  to  the  slab — ^investigations  conceming  which  were  carried 
on  at  Pittsburg,  Bates  and  Arlington.  If  it  is  tme  that  a  soil  of  low 
moisture  content  offers  better  support  than  one  of  higher  per  cent 
of  moisture,  methods  must  first  be  evolved  by  which  moisture  content 
can  be  stabilized.  After  these  methods  have  been  perfected  their  cost 
must  be  compared  with  that  of  additional  thickness  of  the  road  neces- 
sary to  overcome  the  faults  of  the  subgrade  without  treatment,  to 
determine  whether,  economically,  it  is  advisable  to  treat  the  subgrade 
or  increase  the  strength  of  the  slab. 

Another  phase  of  the  question  being  studied  is  the  effect  of  the 
variations  in  road  surfaces  which  not  only  cause  inconvenience  to 
the  traveling  public,  increased  tractive  resistance  with  a  consequent 
added  expense  for  fuel  and  oil  and  deterioration  of  machines,  but 
also  cause  the  road  slab  itself  to  be  subjected  to  greater  forces  than 
would  one  of  perfect  smoothness.  Investigations  have  been  carried 
on  for  measuring  both  variations  of  the  surface,  and  the  effect  of 
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these  variations  on  truck  wheels  passing  over  the  surface.  This 
study  concerns  not  only  ordinary  construction,  but  also  methods  for 
mftiirfAJfiing  the  surface.  In  the  case  of  flexible  types,  the  magnitude 
of  corrugations  will  be  an  indication  of  when  it  will  be  economical  to 
renew  the  surface.  Take  for  instance  a  2"  bituminous  top  on  a  5' 
concrete  base.  After  the  resistance  of  this  surface  to  loads  has  been 
determined,  there  should  then  be  determined  how  great  a  variation 
may  occur  in  the  bitmninous  top,  before  the  impacts  caused  by  these 
variations  are  sufficient  to  endanger  the  5^  concrete  base.  Or  is  it  a 
question  in  design  of  the  road?  How  much  extra  thickness  of  base 
should  be  provided  to  take  care  of  the  impacts  which  can  be  expected 
from  variations  which  occur  in  a  certain  number  of  years? 

In  all  of  this  work  it  has  been  necessary  to  develop  instruments. 
One  of  the  biggest  drawbacks  to  measuring  stresses  has  been  the 
absence  of  an  instrument  for  measuring  deformation  of  fiber  directly 
beneath  the  moving  wheel.  There  seems  to  be  a  good  possibility 
that  the  Bureau  of  Public  Roads  will  in  the  near  future  furnish 
such  an  instrument.  Rapid  progress  has  been  made  in  the  develop- 
ment of  apparatus  for  securing  information  on  subgrade  conditions, 
as  well  as  on  instruments  for  securing  deflections,  and  roughness  of 
surface  measurements. 

In  the  contemplated  extension  of  the  Pittsburg  tests,  bituminous  as 
well  as  concrete  types  will  be  observed.  In  the  new  Bates  sections, 
types  having  thickened  edges  will  be  used. 

Efforts  have  been  confined  not  entirely  to  artificially  loaded  road 
sections  but  also  to  roads  carrying  regular  traffic.  In  New  York  State 
and  in  Maryland,  concrete  roads  of  various  ages  have  been  studied 
by  means  of  samples  taken  from  the  surfaces.  Asphalt  surfaces  of 
various  ages  and  under  different  traffic  conditions  have  been  studied 
in  much  the  same  manner,  samples  having  been  secured  from  the 
larger  cities  such  as  Baltimore  and  New  York.  Top-soil  and  sand- 
clay  types  under  varied  maintenance  and  traffic  are  now  being  studied 
in  Georgia  and  North  Carolina. 

When  the  final  results  from  such  activities  as  have  been  described 
and  those  supplementary  to  them  have  been  properly  analysed  and 
interpreted,  it  is  felt  that  the  accurate  design  of  a  road  surface  for 
given  traffic  conditions  will  be  reduced  to  an  ordinary  technical 
problem. 

Meeting  adjourned  at  12.30;  and  was  called  to  order  at  2  p.  m. 

Chairman:  I  wish  Mr.  Ooldbeck  would  discuss  subgrade  investi- 
gations. 


Digitized  by 


Google 


44  ADVISORY  BOARD  ON  HIGHWAY  RESEARCH 

Mr.  Goldbeck:  Dean  Maraton  has  reference  to  the  series  of  tests 
being  conducted  at  Arlington  in  which  a  number  of  concrete  slabs  about 
10  feet  square  are  laid  on  subgrades  drained  in  a  variety  of  ways. 
For  instance,  one  slab  is  laid  on  the  subgrade  that  has  not  been  dis- 
turbed, and  in  other  cases  on  subgrades  treated  with  water-gas  tar  to 
a  certain  depth.  We  have  done  all  we  could  to  keep  the  water  out  of 
the  subgrade  by  drainage.  So  far  as  present  knowledge  is  concerned, 
there  is  no  substantial  difference  in  the  amount  of  moisture  in  those 
<nibgrades, — that  is,  the  water  that  enters  by  vertical  capillarity.  I 
do  not  mean  that  the  side  drains  are  not  effective  in  removing  water 
from  coarse  soils;  but  they  are  not  effective  in  taking  care  of  the  water 
that  enters  by  vertical  capillarity.  When  freesing  takes  place  in  these 
Roils,  they  will  expand,  and  under  drying  conditions,  they  will  shrink, 
as  has  happened  in  California.  The  subgrade  dries  out  and  shrinks 
more  at  the  side  than  at  the  center  and  leaves  the  side  of  the  slab  un- 
supported. 

Chairman:  Will  the  chairman  of  the  Committee  on  Soils  of  the 
American  Society  of  Civil  Engineers,  Mr.  R.  A.  Cummings,  contribute 
to  the  discussion? 

Mr.  Cummings:  Frankly  I  would  rather  confine  my  remarks  to 
the  report  of  the  Committee.  From  my  own  experience  in  similar 
work  I  appreciate  the  personal  sacrifices  and  efforts  required  to  lay 
down  such  a  comprehensive  program  as  that  which  has  been  presented, 
and  the  Committee  is  to  be  commended. 

But  I  apprehend  that  there  is  danger  and  I  believe  a  disposition 
also  to  concentrate  on  certain  phases  possessing  popular  appeal.  The 
Committee  has  indicated  this  objection  by  their  elaboration  in  the 
study  of  road  pavement  slabs,  etc.  This  is  to  be  deplored,  because  the 
deportment  of  concrete  road  slabs  under  a  live  load  appears  to  me  to 
present  the  problem  of  the  reaction  of  the  foundation  soil.  The  Com- 
mittee will  miss  an  objective  and  fail  in  making  fundamental  progress 
unless  very  earnest  studies  of  the  soil  itself  are  undertaken  at  once. 
I  am  fully  aware  of  the  preliminary  and  very  creditable  publications 
issued  in  the  past  which  are  interesting  contributions;  but  they  are 
incomplete  and  do  not  fulfil  their  purpose. 

Of  course  the  effect  of  impact  due  to  irregularities  in  the  surface  of 
the  road  and  other  necessary  investigations  connected  with  direct 
load  action,  should  be  undertaken.  But  it  is  certain  that  the  effect  of 
the  load  reaction  of  the  soil  is  none  the  less  important.  I  fear  that  the 
time  and  money  spent  in  securing  data  so  refined  that  it  must  be  sub- 
ject to  assumptions  in  interpretation  in  order  to  be  suited  to  practical 
application,  is  misdirected  effort 
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A  comprehensive  knowledge  of  the  soil  itself  and  of  its  physical 
eharacteristies  in  relation  to  the  distribution  of  stress  is  seriously 
needed.  To  this  end  real  contributions  for  serviceable  progress  are  in 
universal  demand. 

I  cannot  plead  too  earnestly  for  cooperative  efforts  in  this  direction. 
I  respectfully  urge  that  the  recommendation  of  the  Advisory  Board 
embody  this  plea,  and  urge  the  cooperation  of  associate  bodies. 

Mr.  Goldbeck:  I  am  sorry  the  committee  report  gave  that  im- 
pression. As  a  matter  of  fact,  we  have  the  soils  very  actively  in 
mind.  For  instance,  already  we  are  conducting  laboratory  tests  to 
determine  the  characteristics  of  soils  which  make  for  bearing  value 
and  various  other  characteristics  which  we  think  we  ought  to  take 
into  consideration.  Already  field  tests  are  being  conducted  in  Cali- 
fornia in  which  an  attempt  has  been  made  to  change  the  characterisMcs 
of  the  soil  as  they  exist  by  the  use  of  admixtures.  We  thoroughly 
realise  the  necessity  of  looking  into  the  soil.  We  are  not  neglecting 
the  subgrade. 

Chairman:  I  think  perhaps  the  chair  was  a  little  responsible  for 
giving  the  wrong  impression.  When  I  said  the  soil  was  not  capable  of 
oarrying  any  load,  I  was  thinking  especially  of  the  Illinois  investiga- 
tions. Mr.  Older  says  he  has  a  formula  based  entirely  on  the  thick- 
ness of  an  unsupported  slab.  I  also  had  in  mind  an  address  by  Mr. 
Benedict  of  the  Illinois  Highway  Commission  in  which  he  showed  us 
a  slab  with  a  tent  roof  over  it  and  the  subgrade,  to  keep  the  soil  dry, 
and  another  slab  surrounded  by  a  ditch  filled  with  water.  He  said  the 
tests  of  moisture  under  the  first  slab  showed  a  larger  percentage  of 
moisture  than  in  the  second  for  some  days. 

Mr.  Blair:  I  meet  a  good  many  engineers  throughout  the  United 
States  yearly  who  think,  and  honestly  believe,  that  many  subgrades 
cannot  be  drained.  In  view  of  that,  I  am  wondering  whether  we  might 
not  take  a  lesson  from  some  of  the  experienced  farmers,  who  construct 
drainage  systems  which  are  not  wholly  for  the  purpose  of  taking  the 
water  out,  but  also  to  let  the  air  in.  If  it  is  true  that  there  are  plastic 
soils  that  we  are  unable  to  drain,  I  imagine  we  could  never  make  a 
brick.  We  do  saturate  the  clay  with  water  in  the  making  and  forma- 
tion of  the  brick  creating  a  most  plastic  condition.  We  know  very 
well  that  when  the  air  surrounding  the  brick  contains  its  maximum 
amount  of  moisture  that  no  more  moisture  can  be  extracted  out  of 
that  brick,  unless  a  new  supply  of  air  is  furnished  to  receive  addi- 
tional evaporation.  I  dp  not  wonder  at  this  experiment  of  Mr.  Bene- 
dict's at  all.  If  the  soil  in  either  case  is  holding  all  that  can  be  cared 
for  and  there  is  no  opportunity  for  injecting  air,  of  course  it  is 
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going  to  remain  moist.  I  think  it  is  well  f or  U8  to  get  back  and  study 
the  subject  of  the  subgrade  and  stabilise  it.  We  ought  to  take  into 
consideration  some  of  the  elementary  facts  of  physics  and  we  shall 
then  be  able  to  make  some  progress.  Successful  road-building  will 
depend  upon  the  solution  of  these  problems,  of  which  we  know  but 
little.  We  must  know.  Otherwise  we  are  going  to  spend  millions  of 
money  without  results.  I  know  Uiat  the  construction  of  the  road 
between  Cleveland  and  Akron,  Ohio,  has  a  6-inch  concrete  base,  excel- 
lent work,  one  portion  a  brick  surface,  another  portion  of  bituminous 
macadam  surface.  It  all  went  the  same  way — to  destruction.  I 
made  a  topographical  survey  of  that  surface  and  I  found  that  1,800 
acres  of  rainfall  had  to  pass  underneath  that  road  at  a  point  where 
the  greatest  amount  of  destruction  occurred.  I  found  that,  in  addition 
to  the  quantity  of  water  that  had  to  pass  under  the  road,  the  disposal 
point  at  27  inches  below  the  top  of  the  road  became  stagnant  so  that 
there  was  a  water-soaked  road  continuously  winter  and  summer. 
I  am  not  altogether  a  believer  in  the  side  open  ditch  for  the  pmposes 
for  which  it  is  built.  Outside  of  the  physical  objections  to  it,  it  is 
dangerous  to  traffic.  I  do  think,  that  while  it  may  incur  considerable 
expense,  we  may  well  consider  whether  it  is  economical  to  place  for  tiie 
disposal  of  water  a  deep  tile  drain  that  is  working  all  the  time  summer 
and  winter  rather  than  spend  a  lot  of  money  for  side  open  ditches  that 
function  but  a  part  of  the  time. 

Chairman:  The  Iowa  State  Highway  Commission  has  confidence 
enough  to  undertake  the  construction  of  over  a  thousand  miles  of 
tile  drains  on  the  primary  road  system.  We  realized  that  the  import- 
ant function  of  tile  drainage  is  to  remove  the  surface  water.  I  would 
like  to  ask  others  for  discussion  of  these  matters. 

Prof.  Blanchard:  Many  of  us  are  looking  to  the  committee  of 
which  Mr.  Goldbeck  is  chairman  for  the  fundamental  principles  of  the 
design  of  rigid  foundations  for  pavements  and  structures.  I  should 
like  to  ask  how  far  he  feels  that  the  committee  has  gone  in  the  prob- 
lem of  a  single  concrete  pavement  8  feet  in  width  which  would  be 
covered  practically  by  a  large  truck  as  far  as  overall  is  concerned. 
Leaving  out  of  consideration  the  more  complicated  design  of  canti- 
lever beams  and  beams  that  would  have  to  be  considered  in  a  wider 
pavement,  it  would  be  of  interest  and  value  if  the  committee  would 
outline  as  far  as  they  have  gone  from  the  standpoint  of  determining 
the  forces  which  should  be  considered  in  designing  such  a  slab.  Of 
course,  it  is  apparent  that  the  wheel  loads  would  serve  as  the  reactions 
on  such  a  beam.  Then  it  would  be  a  question  of  determining  the  dis- 
tribution of  soil  pressures  which  would,  from  the  standpoint  of  the 
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structural  student,  be  the  load.  If  we  took  a  lesson  from  the  raft 
foundations  of  buildingSi  we  might  of  course  consider  uniform  distribu- 
tion of  the  load.  Many  have  contended  that  that  does  not  take  place. 
The  question  would  then  be, — assuming  a  wheel  load  of  ll;!M)0  pounds, 
over  what  area  is  that  load  distributed;  is  it  a  circular  area;  or  is  it 
distributed  through  an  angle  of  45"* ;  or  how  is  it  distributed  to  deter- 
mine the  nature  of  the  load?  The  second  point  would  be  as  to  the 
effect  of  impact  from  the  standpoint  of  the  utilisation  of  that  highway 
or  pavement  during  its  serviceable  life  in  which  we  must  expect  the 
concrete  pavement  as  well  as  all  other  kinds  of  pavement  to  wear  out, 
become  rough  and  have  certain  projections  which  will  produce  impact. 
How  much  will  we  increase  this  11,000  pounds  from  the  standpoint  of 
design  of  the  structure?  To  32,000  or  34,000,  or  what  will  be  the 
increase?  In  the  third  place,  what  has  the  committee  considered  as  a 
safe  working  stress  in  pounds  per  square  inch  for  concrete?  Pre- 
supposing we  follow  the  example  of  many  state  highway  depart- 
ments and  do  not  reinforce?  If  we  cite  the  practice  in  structures,  of 
course  the  general  practice  is  not  to  accord  any  value  to  the  tensile 
stress  of  concrete;  but  the  situation  with  regard  to  structures  such  as 
bridges  and  buildings  is  entirely  different  because  if  a  crack  occurs  it 
involves  danger  to  human  life.  In  the  case  of  a  pavement  if  a  crack 
occurs  it  is  an  entirely  different  proposition  and  it  is  necessary  to  allow 
tensile  stress  to  properly  design  it  if  you  distribute  tiie  load  to  any 
great  extent. 

Mr.  Goldbeck:  I  am  not  going  to  attempt  to  give  the  views  of  the 
conmiittee  but  I  can  indicate  the  extent  of  our  knowledge  up  to  date 
in  the  case  of  pressure  distribution  under  slabs  of  various  kinds.  Of 
course  the  pressure  distribution  under  a  concentrated  wheel  load, 
whether  it  be  of  concrete  or  of  the  non-rigid  type,  such  as  bituminous 
concrete,  will  vary  considerably  depending  upon  the  subgrade  condi- 
tions. Suppose  you  consider  first  a  concrete  slab  capable  of  taking 
bending  moment.  Suppose  that  slab  supported  on  an  exceedingly  soft 
subgrade,  one  almost  a  liquid,  then  a  wide  distribution  of  pressure 
results.  If  the  slab  rests  upon  a  subgrade  capable  of  very  high  sup- 
porting value  a  very  high  intensity  directly  under  the  load  results, 
but  not  much  spread.  We  have  noade  a  number  of  experiments  on 
the  distribution  of  pressures  through  slabs  to  subgrades  of  different 
kinds.  We  have  used  concrete  slabs  of  different  thickness  and  broken 
stone  slabs  of  different  thickness.  (Illustrates  by  drawing.)  With 
regard  to  impact  we  have  made  a  number  of  investigations  on  the 
question  using  artificial  impact  conditions.  In  other  words,  we  as- 
sumed that  the  truck  was  going  to  fall  from  different  heights,  those 
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heights  being  governed  by  inequalities  in  the  road  surface,  and  in  our 
tests  we  found  that  that  impact  is  governed  by  a  number  of  conditions 
— ^by  the  speed  of  the  vehicle,  by  the  tire,  by  the  sprung  and  unsprung 
weights,  by  the  height  of  fall,  and  I  suppose  by  still  other  conditions. 
On  the  average  I  should  say  that  the  impact  pressure  to  be  expected 
under  a  truck  wheel  might  be  considered  as  being  somewhere  around 
four  times  the  static  load  pressure.  We  have  got  as  high  as  seven 
times  the  static  load  pressiu^.  It  might  be  asked  what  effect  that  has 
on  the  stress  produced  in  the  slab.  Because  one  gets  four  times  as 
much  pressure  that  does  not  mean  getting  four  times  as  much  stress. 
As  a  matter  of  fact  we  have  been  making  stress  measurements  in  con- 
crete slabs  under  impact  and  we  get  a  considerable  increase  in  strength 
as  compared  with  that  under  static  loads.  I  do  not  think  we  have 
gone  far  enough  to  establish  what  the  stress  is  under  impact  as  com- 
pared with  what  it  is  under  static  pressure. 

With  regard  to  safe  working  stress  in  tension  I  think  the  most 
recent  work  throwing  light  on  that  subject  is  the  work  now  being 
conducted  by  the  Illinois  State  Highway  Commission,  Purdue  Uni- 
versity, and  Maryland  State  University.  I  refer  to  investigations  on 
fatigue.  In  a  concrete  road  you  have  a  continuous  application  of 
loads.  Machines  are  rolling  along  and  you  get  a  repeated  application 
of  loads  causing  fatigue.  The  results  that  have  been  obtained  to  date 
seem  to  indicate  that  if  your  stress  is  more  than  about  65  per  cent 
of  the  modulus  of  rupture  of  the  concrete  it  does  not  take  many 
applications  of  load  to  cause  failure. 

It  appears  that  the  safe  working  stress  in  concrete  should  be  some- 
thing less  than  50  per  cent  of  the  modulus  of  rupture.  The  modulus  not 
varying  from  600  pounds  per  square  inch,  the  safe  working  stress 
should  be  something  less  than  300  pounds  per  square  inch. 

Dean  Hughes:  I  take  it  for  granted  that  in  a  great  many  cases 
underdrains  do  not  work  when  they  ought  to  work;  and  I  suppose 
it  is  true  in  a  majority  of  cases  in  very  fine  soils — the  under  side  of 
the  slab  is  cut  off  from  the  air.  I  should  like  to  ask  Mr.  Goldbeck 
what  his  experiments  show  as  to  the  intensity  of  pressure  underneath 
and  whether  they  have  made  any  experiments  using  a  set  of  air  drains. 
I  would  like  to  ask  Mr.  Goldbeck  what  might  be  done  if  the  soil 
underneath  was  air-drained,  would  that  carry  off  the  water?  Would 
you  expect  better  results  than  we  are  getting  now? 

Mr.  Goldbeck:  I  should  expect  that  with  a  system  of  drainage  that 
would  permit  air  to  get  under  the  slab  our  system  of  drainage  would 
be  more  effective  than  any  of  our  present  systems.  For  instance,  sup- 
pose we  rest  the  road  slab  on  a  porous  sub-base.    I  think  that  a  porous 
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fiub-base  wotild  be  effective  in  pennitting  evaporation  to  take  place, 
which  would  not  otherwise  take  place. 

There  might  be  other  advantages  in  a  porous  subgrade  in  addition  to 
providing  better  conditions  for  evaporation;  that  is,  in  effect  the  sur- 
face is  thickened.  We  know,  for  instance,  that  a  layer  of  material  six 
inches  thick  will  transmit  a  very  high  intensity  of  pressure  under  a 
concentrated  wheel  load.  A  thicker  layer  will  transmit  pressure  over 
a  wider  area  and  greatly  decrease  the  intensity.  That  is  exactly  what 
a  porous  subgrade  would  do  under  a  concentrated  wheel  load. 

Chairman:  W\\\  Major  F.  S.  Besson,  U.  S.  Army,  discuss  asphalt 
tops? 

Major  Besson:  It  is  such  a  large  subject  that  I  hardly  know  where 
to  begin.  The  work  we  have  been  doing  in  the  District  of  Columbia 
has  been  a  study  of  existing  street  pavements  that  have  been  there  for 
periods  extending  back  42  years.  We  have  arrived  at  the  conclusion 
that  binder  course  should  be  omitted,  making,  consequently,  a  1^ 
inch  surface  course  with  the  base  increased  to  7V^  inches  in  order  to 
retain  a  9-inch  pavement.  Our  conclusion  is  that  the  asphalt  top  does 
not  have  to  be  tiiick  in  order  to  give  maximum  benefit;  tiiat  it  is  much 
cheaper  to  put  money  into  V/z  inches  of  extra  concrete  and  the  9-inch 
pavement  will  be  the  better  for  it.  That  points  to  the  question  which 
Mr.  Gk>ldbeck  has  just  brought  out;  that  the  thickness  of  the  concrete 
slab  seems  to  affect  the  load-carrying  capacity  of  the  roadway  to  a 
greater  extent  than  is  ordinarily  assumed  to  be  the  case. 

Mr.  Cummings:  I  would  like  to  emphasise  the  point  that  the  com- 
mittee should  concentrate  its  work  on  the  first  division  and  not  dissi- 
pate its  energy  on  2,  3  and  4. 

Mr.  Goldbeck:  I  agree  with  Mr.  Cummings  ^at  we  should  first  out- 
line our  problems,  as  we  are  doing.  We  want  to  arrive  at  the  best 
procedure  in  the  investigation  of  the  structural  design  of  roads.  Hav- 
ing done  that,  we  are  in  position  to  outline  the  specific  researches 
which  are  needed  to  carry  that  on. 

The  lepoti  was  received. 

Chairman:  We  now  ask  for  the  report  of  Conmoittee  Number  3  on 
Character  and  Use  of  Road  Materials,  Mr.  H.  S.  Mattimore,  Chairman. 

BEPORT  OF  OOMMITTEE  NUMBER  3,  ON  CHARACTER  AND  USE  OF 

ROAD  MATERIALS. 

This  Committee  has  been  reorganised  mainly  by  additions  to  the 
membership  within  the  past  several  months.  The  object  in  view  was 
to  select  the  personnel  from  men  actively  engaged  in  hii^way  research 
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and  considered  specialists  on  the  different  types  of  highway  surfacing  i 

materials. 

It  has  not  been  considered  within  the  scope  of  this  Ck>mmittee  to  do  j 

active  research  work,  but  rather  to  encourage  it  and  investigate 
research  problems  and  report  on  their  merits.    Keeping  this  in  mind,  \ 

the  main  activity  is  in  the  direction  of  cooperation  with  organiiations 
concerned  with  the  investigation  and  use  of  highway  materials.  Among 
these  might  be  mentioned  the  Committee  on  Tests  and  Investigation  of 
the  American  Association  of  State  Highway  Officials,  the  United  States 
Bureau  of  Public  Roads,  and  the  laboratories  or  testing  bureaus  of 
some  of  the  different  states. 

From  a  study  of  the  research  being  carried  on  relating  to  highway 
materials  in  the  different  states  and  universities,  as  obtained  by  per- 
sonal contact,  and  as  tabulated  in  the  advanced  copy  of  Census  of 
Highway  Research  Projects  issued  by  the  Advisory  Board  on  Highway 
Research,  it  was  found  that  an  extensive  field  was  being  covered  and 
the  problems  involved  were  quite  numerous.  Some  of  these  are  chiefly 
in  the  nature  of  experimental  test  work  while  others  are  of  a  very 
broad  natiu«  the  solution  of  which  would  be  of  considerable  value  to 
all  those  interested  in  highway  construction. 

One  difficulty  encountered  in  our  survey  of  investigations  was  the 
lack  of  s^dards  for  the  sampling  and  testing  of  highway  materials 
in  general  use.  This  condition  has  been  recognized  by  the  Conmiittee 
of  Tests  and  Investigations  of  the  American  Association  of  State  High- 
way Officials  which  is  a  body  in  a  position  to  put  standards  into  use, 
and  for  the  past  several  years  efforts  have  been  made  to  develop 
standard  methods  for  sampling  and  testing.  As  a  result,  such  methods 
have  been  secured  from  several  sources  with  the  expectation  of  having 
them  adopted  and  published,  in  the  near  future,  as  recommended  stand- 
ards of  ^e  American  Association  of  State  Highway  Officials.  The 
use  of  these  standard  methods  by  all  highway  departments  will  make 
it  possible  to  obtain  comparative  quality  value  on  materials  for  a  basis 
of  service  test  study  in  different  localities. 

It  was  found  that  tiiere  was  a  great  demand  throughout  the  various 
states  to  have  endeavor  made  to  find  methods  of  testing  which  would 
be  predictive  of  the  value  of  different  materials  when  used  in  service. 
There  is  no  doubt  that  such  methods  of  testing  are  very  desirable,  but 
the  inauguration  of  the  tests  must  be  preceded  by  a  comparative  study 
of  different  materials  under  traffic  conditions.  These  studies  are  being 
made  on  different  aggregates  on  highways  where  exact  material  and 
construction  data  are  available. 
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It  would  be  desirable  to  have  accelerated  teste  of  certain  materials 
so  that  more  of  an  extensive  use  could  be  made  of  natural  local 
materials.  In  certain  sections  of  the  country  this  is  a  large  problem 
and  its  solution  would  be  an  economic  advance.  It  is  known  that 
various  kinds  of  local  material  have  been  tried  out  in  many  different 
locations.  A  study  of  some  structures  and  road  surfaces  where  such 
materials  have  been  used  shows  various  results.  It  is  rather  difiBcult 
in  such  cases  to  judge  whether  a  partial  failure  is  due  to  the  material 
or  to  a  construction  defect,  because  reliable  information  regarding  con- 
struction methods  and  details  is  not  always  available.  It  is  expected 
to  confine  these  studies  to  highways  where  detailed  data  both  as  to  the 
material  used  and  the  construction  methods  can  be  obtained. 

It  was  thought  advisable  for  the  Committee  this  past  year  to  choose 
two  research  problems  for  main  study  and  to  try  to  assemble  these 
and  analyse  the  existing  data,  arriving  at  some  definite  conclusion  as 
soon  as  possible,  and  so  the  work  was  concentrated  on  the  following: 

First  A  comparative  study  of  concrete  strengths  on  moulded  speci- 
mens and  cores  drilled  from  the  road  slabs,  to  ascertein  if  moulded 
specimens  give  a  reliable  indication  of  the  strength  and  durability  of 
the  road.  It  is  hoped  eventually  to  receive  reports  from  many  roads 
regarding  their  durability  under  traffic. 

Second.  Studies  on  toughness  at  different  temperatures,  and  deform- 
ation under  impact  of  bituminous  surface  mixes.  The  object  in  view 
in  tills  study  is  to  endeavor  to  remedy  the  so-called  waving  or  pushing 
which  has  been  known  to  occur  on  certein  bituminous  highways. 

Both  of  these  studies  were  carried  on  in  cooperation  with  the  Com- 
mittee on  Tests  of  the  American  Association  of  Stete  Highway  Offi- 
cials, United  Stetes  Bureau  of  Public  Roads,  and  highway  departments 
of  several  different  stetes.  Neither  problem  has  advanced  to  the  stage 
where  any  conclusion  can  be  drawn,  but  enough  data  are  available  at 
the  present  time  to  lead  to  the  belief  that  both  of  these  studies  are 
subjects  for  highway  research. 

Future  Committee  Work, 

It  is  expected  that  one  meeting  during  the  year  will  be  necessary, 
or  at  the  most  two.  The  purpose  of  such  meetings  would  be  to 
present  analysed  data  which  had  been  compiled  from  various  research 
problems  under  way,  perteining  to  hig)iway  matmals.  The  Com- 
mittee, as  a  whole,  would  act  as  a  board  to  digest  such  data  and  give 
recommendations  to  the  Advisory  Board  regarding  the  completeness 
of  the  date,  of  the  investigation  itself,  or  the  possibility  of  conclu- 
sions thereirooL 
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The  following  is  a  list  of  subjects  of  studies  and  investigations  which 
have  been  suggested  by  members  of  the  Ck>mmittee: 

1.  Study  of  sub-soil  materials.  Will  necessitate  tiie  study  of  tests 
on  different  soils  in  order  to  furnish  data  for  design  of  pavement. 

2.  A  study  of  qualities  and  sizes  of  gravel  for  use  in  gravel  roads. 
Would  also  include  the  amount  and  kind  of  binder  necessary  for  an 
efficient  gravel  surface. 

3.  Development  of  some  method  for  the  recovery  of  a  bituminous 
material  from  an  aggregate  or  pavement  in  a  state  approaching  as 
nearly  as  possible  the  condition  in  which  it  there  exists. 

4.  Study  of  Uie  effect  of  aggregates  on  strength  and  wearing  quality 
of  concrete  in  a  road  slab.  To  be  comprehensive  this  should  include 
all  kinds  of  aggregates  considered  at  all  suitable  to  be  used  in  con- 
crete. Much  data  on  this  subject  is  now  available,  and  a  study  of 
this  will  at  least  furnish  information  enough  to  judge  of  the  value 
for  any  future  work. 

5.  The  obtaining  of  reliable  data  on  the  proper  curing  time  for 
concrete  road  slabs. 

6.  The  determining  of  a  suitable  method  for  ascertaining  the  pro- 
portion of  cement  in  hardened  concrete. 

Some  of  the  problems  given  for  future  study  are  somewhat  inter- 
related with  each  other  or  with  problems  now  under  investigation; 
in  fact  it  has  been  found  in  our  past  studies,  as  in  all  other  research 
work,  that  the  investigation  of  one  problem  often  leads  to  many 
others  which  occasionally  require  solution  before  any  further  progress 
can  be  made  on  the  main  problem.  This  accounts  for  the  fact  that 
in  many  cases  the  solution  of  a  main  problem  will  take  considerable 
time;  yet  the  data  obtained  during  investigation  are  often  a  valuable 
contribution  toward  present  progress. 

SUPPLEMENT  TO  REPORT  OP  COMMITTEE  NUMBER  3,  ON 
CHARACTER  AND  USE  OF  ROAD  MATERIALS. 

In  determining  the  relative  strengths  of  moulded  specimens  and 
cores  drilled  from  the  concrete  road  slabs,  the  Committee  intends  to 
collect  the  data  and  to  study  the  conditions  under  which  they  were 
obtained  by  the  numerous  organizations  carrying  on  this  work.  The 
following  have  expressed  willingness  to  cooperate: 

United  States  Bureau  of  Public  Roads 

New  Jersey  State  Highway  Department 

Minnesota  State  Highway  Department 

Illinois  State  Highway  Department 

Maryland  State  Highway  Department 
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North  Carolina  State  Hig)iway  Department 
Pennsylvania  State  Highway  Department 

Many  members  of  the  Committee  believe  that  this  is  an  important 
investigation  due  to  the  fact  that  the  testing  of  specimens  moulded 
in  the  field  has  been  used  as  an  efficient  method  of  control  of  the 
quality  of  concrete  being  laid. 

The  study  of  subsoil  materials  carried  on  by  this  committee  will 
relate  to  methods  of  routine  test.  They  will  also  study  the  properties 
and  identification  of  different  matmals  now  being  used  for  treating 
subsoils  or  the  mixing  of  different  soils. 

The  work  of  Committee  No.  2  on  Design  will  probably  be  confined 
to  the  properties  of  soils  affecting  their  bearing  power,  and  a  study 
of  methods  of  obtaining  the  bearing  power  of  soils  for  the  purposes  of 
design. 

In  the  study  of  materials  for  gravel  surfacing,  Committee  No.  3 
on  the  Character  and  Use  of  Road  Materials,  will  include  a  study 
of  the  various  qualities  and  sises  of  gravel  in  order  to  ascertain  their 
natural  binding  power  and  the  various  amounts  and  kinds  of  addi- 
tional binder  necessary  to  be  incorporated  to  make  satisfactory  road 
surfaces,  as  determined  by  laboratory  tests  on  samples  taken  from 
known  service  conditions,  as  a  guide  to  maintenance  officials.  While 
Committee  No.  7  on  ^Maintenance  will  conduct  the  main  investigation 
as  to  the  causes  for  corrugations  and  methods  for  eliminating  them, 
there  is  a  possibility  that  since  corrugations  may  be  caused  by  certain 
sises  of  gravel  or  the  amount  or  kind  of  binder  used,  it  may  be  neces- 
sary in  the  investigation  of  gravel  surfacing  to  make  arrangements  for 
cooperation  between  Committee  No.  7  on  Maintenance  and  Com- 
mittee No.  3  on  the  Character  and  Use  of  Road  Materials. 

The  question  of  the  functioning  of  Committee  No.  3  on  the  Char- 
acter and  Use  of  Road  Materials  has  apparently  not  been  fully  under- 
stood, since  it  is  apparently  feared  that  the  scope  of  this  Committee 
was  overlapping  that  of  the  committees  of  other  technical  societies 
concerned  with  road  materials.  There  is  absolutely  no  danger  of  such 
overlapping  in  that  the  Committee  on  the  Character  and  Use  of  Road 
Materials  of  the  Advisory  Board  on  Highway  Research  was  organized 
for  the  purpose  of  reviewing  the  foundation  of  research  data  under- 
lying problems  of  highway  materials,  and  of  laying  out  new  researches. 
There  is  no  intention  for  this  Committee,  as  a  body,  to  carry  on 
routine  testing  or  research  work  proper,  as  it  is  recognized  that  there 
is  a  considerable  amount  of  work  now  being  performed  by  many  high- 
way organizations.  The  Committee  will  function  in  studying  the  data 
obtained  by  other  organizations  now  actively  carrying  on  the  research. 
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and  will  encourage  such  work.  Further,  there  is  no  intention  to  try 
to  standardize  testing  or  methods  of  tests. 

From  this  standpoint  there  is  absolutely  no  reason  for  overlapping 
with  such  a  Committee  as  D-4  of  the  A.  8.  T.  M.,  due  to  the  fact  that 
the  latter  recommends  standards  for  sampling  and  testing  highway 
materials  and  necessary  specifications  for  their  use. 

It  is  hoped  to  make  the  Committee  on  Character  and  Use  of  Road 
Materials  of  the  Advisory  Board  a  body  which  will  compile  and  make 
available  for  distribution  to  those  interested  data  on  research  pertain- 
ing to  highway  materials.  Further,  the  Committee  should  investigate 
methods  under  which  these  research  data  are  obtained. 

The  fact  that  the  Chairman  of  Committee  No.  3  is  also  Chairman 
of  the  Committee  on  Tests  and  Investigations  of  the  American  Asso- 
ciation of  State  Highway  Officials,  is  a  helpful  coordinating  relation. 
[Note  by  Editor  of  Proceedings: 

A  lengthy  discussion  ensued  and  was  participated  in  by  Messrs. 
Mattimore,  Hubbard,  Blanchard,  and  Johnson,  concerning  the  possible 
conflict  of  function  between  Mr.  Mattimore's  Committee  and  Com- 
mittee D-4  of  the  American  Society  for  Testing  Materials.  This  dis- 
cussion brought  out  clearly  the  fact  that  Committee  No.  3  of  the  Ad- 
visory Board  was  not  concerned  with  the  establishment  of  standards 
of  tests  or  with  the  actual  operation  of  investigations.  As  Mr.  Matti- 
more  clearly  states  in  the  supplement  to  report  of  Committee  No.  3, 
the  function  of  this  committee,  as  well  as  that  of  ihe  other  committees 
of  the  Advisory  Board,  is  to  review  the  research  foundation  of  tech- 
nical problems  and  to  suggest  programs  of  research  and  stimulate  com- 
petent research  agencies  to  operate  such  programs.] 

Prof.  Agg:  By  way  of  comment  on  Mr.  Mattimore's  report,  I  should 
like  to  mention  that  there  has  recently  been  completed  at  Ames  a 
series  of  investigations  for  determining  the  amount  of  cement  in  con- 
crete after  taking  the  concrete  from  a  structure.  The  report  covering 
this  investigation  and  the  recommended  methods  for  analysis  is  now  in 
process  of  printing.  That  is  probably  a  step  in  the  direction  of  the 
solution  of  question  No.  6.  In  regard  to  the  studies  of  concrete  and 
foundation  work  in  roadway  surfaces,  particularly  dealing  with  the 
subject  of  durability,  a  study  is  being  made  on  compressive  strength. 
I  did  not  notice  any  comments  indicating  that  the  committee  con- 
templates studies  of  tensile  strength.  In  all  the  investigations  in  the 
field  of  highway  research,  tests  seem  to  indicate  that  the  critical 
quantity  for  concrete  is  the  tensile  strength. 

Mr.  Hubbard:  It  appears  to  me  that  the  work  of  Conunittee  No.  3 
will  tie  into  the  work  of  Committee  No.  2  to  a  considerable  extent, 
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particularly  in  connection  with  the  combinationB  of  aggregates  which 
will  resist  certain  traffic  conditions.  I  refer  particularly  to  bituminous 
materials  in  so  far  as  their  resistance  to  shoving  and  displacement 
under  traffic  is  concerned.  It  seems  to  me  that  laboratory  research  in 
connection  with  the  field  tests  that  Mr.  Goldbeck's  committee  has 
under  consideration  will  be  a  great  aid  in  this  work.  There  is  con-* 
siderable  need  for  developing  some  tests  which  will  indicate  relative 
displacement  under  conditions  very  similar  to  traffic  conditions  on  the 
actual  bitimiinous  sivface.  I  suggest  that  there  might  be  some  coop- 
erative work  outlined  between  the  two  committees  in  that  direction. 

Mr.  Mattimore:  There  are  up  to  the  present  very  few  data  on 
tensile  strength,  but  a  considerable  amount  of  work  is  being  done  on 
modulus  of  rupture  or  transverse  strength  of  concrete  sections. 

Dr.  Hatt.  I  will  call  attention  to  the  meeting  in  this  room  tonight 
at  8  o'clock.  We  are  to  have  a  paper  by  Dr.  Raymond  Dodge  of  the 
Research  Council,  and  a  discussion  by  Mr.  William  Phelps  Eno  of  the 
Eno  Foundation,  talks  by  Dr.  H.  C.  Dickinson  and  by  Dean  A.  N. 
Johnson.  The  trips  of  inspection  will  be  as  follows:  Tomorrow  at 
10  o'clock  parties  will  leave  from  the  Bureau  of  Public  Roads,  opposite 
the  Willard  Hotel,  for  Arlington,  and  for  the  Bureau  of  Standards  at 
1:30  in  the  afternoon. 

Chairman:  We  will  now  pass  on  to  the  report  of  Committee  No. 
4  on  Traffic  Analysis,  as  presented  by  the  Chairman,  Mr.  Geo.  E. 
Hamlin,  Special  Assistant,  Connecticut  State  Highway  Commission. 

Mr.  Hamlin:  All  the  work  of  the  Committee  so  far  has  been  done 
by  correspondence,  consequently  the  report  is  more  or  less  preliminary. 

REPORT  OF  COMMITTEE  NUMBER  4,  ON  mCHWAY  TRAFFIC 

ANALYSIS. 

Committee  No.  4  on  Highway  Traffic  Analysis  respectfully  submits 
the  following  report: 

The  committee  appointments  were  accepted  late  in  the  season,  so 
that  very  little  beside  a  preliminary  study  of  the  problems  involved 
has  been  accomplished.  It  is  intended,  as  far  as  possible,  to  apportion 
the  problems  to  the  various  members  of  the  committee  so  that  each 
particular  subject  may  have  the  personal  attention  of  a  committee 
member. 

Your  Board  has  suggested  eight  subjects  o{  research  which  may 
properly  come  imder  the  jurisdiction  of  the  committee. 

These  subjects  are  listed  below  with  comments  from  the  committee 
as  to  methods  to  be  employed  in  obtaining  the  desired  information. 
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1.  Report  an  the  purpoee,  methods  and  cost  of  conducting  traflBc 
miTveye,  the  significant  data  to  be  taken,  and  its  useful  application. 
Many  states  may  be  aided  in  their  plans  for  such  surveys  by  a  clear 
analysis  of  this  field. 

"It  is  suggested  that  the  purpose  of  traffic  surveys  is  of  course,  to 
determine  the  volume  and  character  of  traffic,  but  too  frequently  these 
traffic  surveys  are  made  only  at  peak  periods.  The  method  employed 
in  Minnesota  last  year  arranged  for  the  state  maintenance  forces  to 
carry  a  continuous  traffic  survey  on  the  more  important  roads  through- 
out the  whole  season,  taking  one  or  two  days  each  week,  so  that  the 
seasonable  variation  in  traffic  could  be  enimierated.  By  using  men 
already  employed  as  checkers  or  clerks  on  routine  maintenance  work, 
the  increased  expense  was  very  small. 

'Tour  classes  of  vehicles  were  enumerated:  passenger  cars,  trans- 
portation lines,  miscellaneous  trucks  and  horse-drawn  vehicles.  In  the 
passenger  cars,  a  separation  was  made  of  the  heavy  and  light 
passenger  automobiles  carrying  Minnesota  tags  in  which  cars  of  the 
Dodge  class  and  heavier  were  enumerated  as  heavy  cars  and  all  under 
this  class  as  light  cars.  Foreign  cars  were  also  enumerated  and  a 
count  of  the  nmnber  of  passengers  was  taken.  In  the  transportation 
lines,  busses,  express  trucks  and  miscellaneous  trucks  were  enumerated 
separately. 

''The  foregoing  traffic  survey  was  more  or  less  superficial.  Plans 
should  be  evolved  which  will  show  the  character  and  change  in  volume 
of  traffic  from  year  to  year;  maps  should  also  be  prepared  showing 
the  origin  and  destination  of  various  kinds  of  traffic  from  which  infor- 
mation there  can  be  ascertained,  in  a  measure,  the  future  development 
of  traffic  in  a  given  community.  I  consider  that  the  chief  purpose  of 
traffic  counts  is  to  determine  where  additional  traffic  capacity  should 
be  provided  in  one  or  more  of  the  following  ways: 

(a)  By  widening  existing  roads; 

(b)  By  constructing  additional  main  roads; 

(c)  By  segregating  slow  and  fast  moving  traffic — as  through  the 
provision  of  motor  truck  highways; 

(d)  By  providing  by-passes  around  congested  centers. 

As  the  traffic  to  be  provided  for  is  that  desiring  to  use  the  road  at 
the  busiest  time  of  the  day,  the  number  of  vehicles  passing  during  the 
heaviest  hour,  or  quarter  hour,  will  give  some  indication  of  the  need 
of  relief;  but  this  figure  may  be  misleading  in  that  a  small  number  of 
vehicles  may  be  due  to  relatively  slow  speed  on  account  of  mere  num- 
bers, or  to  the  presence  in  the  line  of  a  large  proportion  of  heavy 
vehicles  of  low  speed  and  flexibility.    A  complete  diagnosis  cannot  be 
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made  unless  the  census  includes  a  record  of  the  speed,  flexibility,  and 
degree  of  obstruction  offered  by  the  vehicles,  while  the  wheel  loads 
will  afford  a  fair  measure  of  the  destructive  character  of  the  traffic/' 

Attention  is  called  to  Professor  Blanchard's  paper  on  "The  Eco- 
nomic Value  of  Highway  Transport  Surveys/'  published  in  the  pro- 
ceedings of  the  seventh  annual  Michigan  Conference  on  Highway 
Engineering.  Also  to  the  recommendations  pertaining  to  the  establish- 
ment in  every  State  Highway  Department  of  a  Highway  Transport 
Division. 

At  present  the  state  of  Connecticut,  in  connection  with  the  Bureau 
of  Public  Roads,  is  engaged  in  a  four-months  traffic  census  covering 
more  than  fifty  locations  throughout  the  state.  Three  parties  are 
now  engaged  in  this  work,  two  of  which  obtain  details  in  regard  to 
both  passenger  and  truck  service,  type  of  car,  number  of  passengers, 
origin,  destination,  mileage,  pleasure  or  business  in  the  case  of 
passenger  cars,  and  additional  details  as  to  type  of  conmiodity  in 
regard  to  trucks.  The  third  party  occupies  scale  locations  (of  which 
there  are  eight)  at  present  installed  and  in  operation.  This  party 
obtains  details  in  regard  to  trucks  only,  and  in  addition  weighs  both 
front  and  rear  axles  of  each  load.  The  results  are  tabulated  on  single 
cards  in  the  case  of  passenger  cars,  and  on  prepared  sheets  in  the  case 
of  trucks,  and  are  then  transmitted  to  Washington  for  tabulation. 

It  is  hoped  to  continue  this  survey  from  year  to  year,  comparing  the 
data  obtained  so  as  to  be  able  to  plot  the  natural  increase  of  travel 
and  the  necessity  for  additional  highways  which  will  be  required 
because  of  the  natural  increase  in  highway  transport. 

2.  A  plan  for  general  traffic  analysis  adapted  to  the  use  of  states  in 
gathering  basic  data  of  flow  of  traffic. 

This  subject  is  closely  allied  to  subject  No.  1.  In  the  present  census 
in  Connecticut  many  of  the  details  required  last  year  have  been 
eliminated,  it  having  been  found  that  some  of  the  information  could 
not  be  readily  utilised  in  the  analysis. 

"Proposed  methods  of  observation  and  analysis  should  be  so  worked 
out  and  put  in  such  logical  and  simple  form  that  they  will  not  deter 
states  or  other  political  imits,  where  funds  for  this  sort  of  work  are 
scant  or  where  its  importance  is  not  yet  fully  realised,  from  under- 
taking any  traffic  analysis." 

It  is  believed  that  a  plan  may  be  evolved  which  will  give  the  basic 
information  desired  at  a  minimum  cost  and  provide  the  comparisons 
necessary  in  different  localities. 

3.  A  discussion  of  the  possibilities  of  the  application  of  research  to 
problems  of  handling  traffic  in  congested  situations. 
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4.  A  discusiian  of  "bottle  neck"  points  which  reduce  the  carrying 
capacity  of  the  route  as  a  whole. 

''The  value  of  observations  will  be  proportioned  to  their  complete- 
ness and  thoroughness,  but  even  if  they  are  not  exhaustive  they  will 
have  considerable  value  if  the  most  important,  even  though  the 
simplest  details  are  gained  by  extensive  observations.  Comparisons 
may  be  made  to  determine  the  relative  capacity  at  certain  contracted 
points,  or  'bottle  necks'  compared  with  that  at  other  points  where 
such  conditions  do  not  exist,  provided  the  latter  are  not  within  the 
influence  of  the  contraction,  or  'bottle  neck,'  with  which  comparison 
is  to  be  made." 

It  is  expected  that  these  two  subjects  will  be  investigated  in  detail 
by  a  member  of  the  committee.  Many  of  the  Highway  Departments 
have,  during  the  past  few  years,  paid  a  great  deal  of  attention  to  the 
removal  of  the  so-called  "bottle  neck"  points  and  as  a  consequence, 
have  increased  the  carrying  capacity  of  the  road,  especially  in  those 
states  where  the  roads  are  fast  reaching  their  maximum  capacity 
loading. 

Typical  instances  of  improved  conditions  at  these  points  would  be 
of  value  if  reported  to  the  committee  for  analysis. 

5.  The  facts  gathered  from  surveys  relating  to  the  effect  of  high- 
ways in  relieving  the  railroads  from  transportation  of  various  classes 
of  conmiodities. 

"Segregation  of  motor  truck  traffic,  or  the  transportation  over  the 
highways  of  goods  formerly  handled  by  rail,  has  been  referred  to.  In 
this  connection  it  would  be  well  to  consider  the  other  respects  in  which 
highways  are  relieving,  or  competing  with  railroads,  viz,  in  the  carry- 
ing of  passengers  by  motor  stages  or  busses.  Many  of  the  railroads 
serving  large  centers  and  carrying  heavy  long-distance  passenger  traffic 
would  be  glad  to  get  rid  of  the  commuter.  This  business  of  transporta- 
tion by  motor  stages  has  assumed  large  proportions  in  California  and 
will,  doubtless,  in  other  parts  of  the  country.  Some  of  these  lines  ap- 
pear to  have  adopted  schedules  which  require  them  to  exceed  con- 
siderably the  speed  limit  fixed  in  state  highway  laws.  If  the  time 
comes  when  special  motor  truck  roads  are  provided,  should  these  motor 
stages  be  confined  to  them  or  should  they  be  allowed  to  use  the  road- 
ways devoted  to  lighter  traffic?  Should  not  such  stages  and  sight- 
seeing vehicles,  as  well  as  trucks  for  handling  goods,  be  restricted 
both  as  to  width  and  weight,  especially  if  they  are  allowed  to  use  the 
same  roadways  as  the  pleasure  or  light  business  traffic? 

This  subject  is  one  in  which  the  railroads  are  vitally  interested,  par- 
ticularly in  the  case  of  high  classification  shipments.    The  railroads 
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are  making  extensive  studies  of  this  matter  with  the  idea  of  eliminat- 
ing the  evident  present  competition  and  establishing  a  co-operative 
service  of  benefit  to  both  parties.  Many  chambers  of  conmierce  have 
formed  committees  which  are  obtaining  data  from  which  it  is  hoped 
to  make  definite  reconmiendations  in  regard  to  co-operation  par- 
ticularly in  the  pick-up  and  delivery,  thus  establishing  a  quick  service 
between  producer  and  consumer.  Within  a  reasonable  period  this 
information  should  be  available. 

6.  E^ect  of  highway  transport  upon  agricultural  valuations. 

7.  Distribution  of  wealth  throu^  the  state  brought  about  through 
motor  vehicle  trafiic. 

"The  effect  of  highway  transportation  upon  agricultural  valuation 
and  the  distribution  of  wealth  brought  about  through  motor  vehicle 
traffic  cannot  be  gauged  at  this  time  in  the  Minnesota  section.  So  far 
as  agricultural  valuations  are  concerned,  they  have  fluctuated  so 
greatly  due  to  other  economic  conditions  that  one  would  not  care  to 
make  a  general  estimate  in  that  respect;  but  it  is  well  known  that  the 
construction  of  main  arterial  highways  with  surfaced  feeders  increases 
tiie  value  of  land  in  Minnesota  from  $5.00  to  $25.00  per  acre.  We  also 
know  that  the  development  of  the  summer  resort  lake  region  can  be 
almost  entirely  credited  to  the  development  of  roads.  A  nmnber  of 
estimates  have  been  made  of  the  value  of  this  development  in  our 
State  but  they  are  so  widely  varied  tiiat  it  would  be  difficult  to  say 
just  what  that  might  be,  but  it  always  runs  into  the  millions  of 
dollars." 

Mr.  Hamlin:  Between  Hartford  and  New  Haven,  a  road  turns 
northerly  at  an  angle  of  60"*  under  an  underpass,  and  very  many  acci- 
dents occurred  there  each  year,  fortunately  none  fatal.  This  danger- 
ous point  was  eliminated  by  the  purchase  of  a  piece  of  property  to 
bring  the  traffic  to  the  entrance  and  provide  a  clear  view  through  the 
underpass.  The  work  was  finished  in  time  for  the  Yale-Harvard 
game  three  years  ago,  when  the  traffic  conditions  are  the  heaviest  of 
any  day  of  the  year.  Previous  to  this  improvement  vehicles  took  the 
pass  at  from  10  to  12  miles  an  hour.  We  passed  the  vehicles  through 
on  that  day  at  an  average  speed  of  30  miles.  Previously,  we  had  a 
backing  up  of  traffic.  At  this  time  no  particular  car  was  held  up. 
This  is  one  of  the  best  examples  of  a  relief  of  traffic  congestion  carried 
out  in  the  State  of  Connecticut. 

In  respect  to  loss  of  traffic  by  road  transport,  the  situation  of  the 
New  York,  New  Haven  and  Hartford  Railroad  is  as  serious  as  in  any 
part  of  the  country.  A  large  part  of  the  high  classification  shipments 
such  as  thread,  machinery  and  brass  parts,  has  been  transferred  to 
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motor  trucks.  The  railroad  has  been  left  with  low-grade  commodities 
such  as  coaly  trap  rock,  etc. 

Mr.  Mattimore:  In  taking  traffic  census  in  anticipation  of  future 
increased  traffic,  how  valuable  will  a  traffic  census  be  as  a  basis  for 
new  road  construction? 

Mr.  Hamlin:  In  the  Connecticut  census  there  are  66  stations. 
Connecticut  is  so  inter-crossed  that  it  is  almost  impossible  to  deter- 
mine which  is  the  main  route.  Consequently  these  stations  are 
located  outside  of  large  towns  in  order  to  determine  exactly  where 
the  heavy  traffic  begins  to  lessen  and  the  lighter  traffic  begins,  from 
which  information  we  hope  to  determine  the  type  of  road,  width  of 
road,  and  the  time  when  heavier  construction  must  begin.  In  several 
cases  the  construction  of  two  or  three  miles  of  new  road  has  practically 
changed  the  character  of  traffic. 

Mr.  Blair:  For  the  purpose  of  studying  the  type  and  character  of 
roads  to  be  built,  do  you  take  into  account  the  character  of  the  road 
as  related  to  the  traffic? 

Mr.  Hamlin:  We  take  that  into  consideration  in  determining  both 
the  type  of  pavement  and  location  and  length  of  construction. 

Prof.  Blanchard:  Possibly  what  Mr.  Mattimore  mentions  is  a  high- 
way transport  survey.  The  difference  between  the  highway  transport 
survey  and  the  highway  traffic  survey  is  that  the  highway  transport 
survey  deals  with  future  traffic  whereas  the  highway  traffic  survey 
deals  with  the  present  traffic.  The  highway  transport  surveys  are  an 
absolute  prerequisite  to  economic  design  and  should  consider  all  fac- 
tors which  will  affect  the  development  of  future  traffic  on  roads. 

Mr.  Mattimore:  What  I  had  in  mind  was  not  so  much  the  actual 
number  of  vehicles  now  on  a  section  as  those  sections  of  roads  which 
at  present  are  secondary  roads  but  when  actually  constructed  will 
become  main  roads  due  to  some  cut-off.  It  is  difficult  to  determine 
what  type  or  kind  of  road  to  build  when  that  road  is  afterwards  to 
become  a  main  road. 

Moved  and  carried  that  report  be  received  and  placed  on  file. 

Chairman:  We  will  now  pass  on  to  the  report  of  Conmiittee  on 
Highway  Finance,  by  Prof.  J.  G.  McKay. 

Prof.  McKay:  Due  to  the  fact  that  the  Committee  on  Highway 
Finance  is  not  formally  organised,  the  report  submitted  is  the  report 
of  the  committee  chairman. 

I  am  frank  in  saying  that  discussions  of  highway  finance  during  the 
past  few  years  have  produced  a  variety  of  methods  of  raising  highway 
revenue.  The  raising  of  public  funds  for  highway  improvement  on  a 
large  scale  is  a  modem  fiscal  problem.    The  creation  of  financial 
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machinery  necessary  to  produce  highway  revenue  from  the  several 
sources  according  to  principles  of  benefit  and  ability  is  the  highway 
problem  of  today.  Very  little  evidence  is  available  from  which  we 
may  safely  draw  sound  conclusions  to  guide  us  in  the  framing  of 
highway  finance  laws. 

The  objective  of  this  committee  is  to  produce  the  basic  data  neces- 
sary to  the  development  of  highway  finance  legislation  that  will  pro- 
duce sufScient  highway  revenue  each  year  and  distribute  the  costs  of 
the  improvement  equitably  between  the  sources  of  revenue. 

REPORT  OF  COMMITTEE  NUMBER  6,  ON  HIOHWAY  FINANCE. 

The  successful  advancement  of  a  program  of  highway  improvement 
rests  upon  three  fundamentals:  1.  Efficient  highway  engineering; 
2.  efficient  highway  administration;  3.  sound  methods  of  highway 
financing. 

Fundamental  and  fact-finding  researches  have  advanced  more 
rapidly  in  the  field  of  highway  engineering  than  in  any  otiier  branch 
of  highway  investigation.  The  valuable  results  of  physical  tests  and 
researches  have  placed  highway  engineering  upon  a  firm  foundation. 

Highway  administration  of  the  past  twenty  years  is  a  record  of 
constructive  development;  historically  a  growth  from  the  lax,  ineffi- 
cient, and  unscientific  towards  the  goal  of  scientific  and  non-political 
highway  administration.  The  ultimate  objective  is  unity  of  control 
and  centralisation  of  authority — so  necessary  in  the  elimination  of 
waste  and  inefficiency  in  the  administration  of  the  largest  public 
improvement  program  in  the  history  of  the  United  States. 

Highway  financing  among  the  states  is  typified  by  the  lack  of 
agreement  in  methods  and  in  the  distribution  of  the  costs  of  the 
highway  improvement  between  the  sources  of  highway  revenue. 
Neighboring  states  have  entirely  distinct  systems  of  highway  financ- 
ing, and,  as  a  whole,  fundamental  principles  of  public  financing  are 
neglected.  No  uniformity  of  principles  exists  due  largely  to  the  lack 
of  evidence  upon  which  to  build  rational  systems  of  financing.  When 
we  consider  the  significance  of  sound  methods  of  highway  financing  it 
is  startling  to  find  so  little  attention  given  to  the  problems  of  financing 
highway  construction  and  maintenance.  During  the  past  few  years  a 
distinct  opposition  to  the  growth  in  the  yearly  highway  bill  has 
developed.  In  my  judgment,  the  current  criticism  of  the  large  sums 
raised  for  the  improvement  of  the  public  highuHiy  system  is  a  criticism 
of  the  inequalities  and  unfairness  of  the  present  methods  of  financing, 
rather  than  a  criticism  of  the  amount  of  highuHiy  funds  expended 
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yearly^^  questioning,  not  of  the  amount  of  funds  raised,  but  of  who 
ought  to  pay  and  how  much.  The  bone  of  contention  today,  tomorrow, 
and  until  answered  according  to  principles  of  equity,  is  and  will  be 
what  percentage  of  the  total  highway  revenue  shall  he  raised  from 
each  of  the  sources  of  highway  funds.  It  is  not  so  much  the  problem 
of  whether  a  given  state  should  make  use  of  credit  or  raise  funds  from 
current  revenue.  The  real  problem  is  how  much  of  the  total  highway 
bill  property  owners  and  motor- vehicle  owners  should  contribute.  The 
solution  of  this  difficult  problem  depends  largely  on  the  results  of 
research.  The  gathering  together  and  analysis  of  financial  data  is 
prerequisite  to  the  determination  of  the  fundamental  principles  of 
highway  financing. 

During  the  past  decade,  and  particularly  during  the  past  year, 
emphasis  has  been  laid  upon  the  use  of  credit  in  financing  highway 
improvements — ^the  raising  of  highway  funds  by  the  sale  of  highway 
bonds.  I  should  like  to  sound  a  warning.  The  unrestricted  use  of 
public  credit  is  dangerous.  The  past  history  of  state  debts  is  not  a 
reassuring  guide  to  the  unlimited  use  of  state  credit.  Let  us  not 
deceive  ourselves  into  thinking  that  by  borrowing  funds  we  are  tap- 
ping a  new  source  of  highway  revenue.  We  must  remember  that 
whether  highway  improvements  are  financed  by  the  sale  of  bonds 
or  from  current  revenue,  the  same  sources  of  revenue  pay  the  bill  in 
each  case — the  owners  of  property  and  the  owners  of  motor  vehicles. 

Under  certain  conditions  the  financing  of  highway  improvement  by 
bond  issues  is  justifiable.  A  simple  test  to  determine  the  desirability 
of  the  use  of  credit  may  be  stated  as  follows:  When  the  present  sources 
of  highway  revenue  can  produce  sufficient  funds  in  any  given  state  to 
carry  out  a  reasonable  program  of  highway  improvement  without 
unduly  burdening  the  sources,  the  use  of  credit  is  unnecessary. 

While  there  is  little  agreement  among  the  states  as  to  methods  of 
highway  financing,  two  general  systems  prevail:  (1)  Financing  from 
current  revenue;  (2)  financing  by  the  sale  of  highway  bonds,  supple- 
mented by  current  revenue.  Financing  from  current  revenues  may  be 
divided  into  two  t3rpe8:  (a)  States  where  real  property  produces  the 
major  share,  and  motor-vehicle  license  the  minor  share,  of  highway 
funds;  (b)  states  where  motor- vehicle  license  produces  the  major 
share  and  real  property  the  minor  share  of  highway  funds.  Bond 
financing  of  highway  improvement  among  the  states  and  counties 
follows  no  generally  accepted  principles.  The  type  of  issue,  bond 
maturity,  and  particularly  the  sources  of  revenue  to  meet  bond  prin- 
cipal and  interest  payments,  vary  from  one  extreme  to  the  other.  It 
is  not  the  purpose  of  this  report  to  enter  into  a  discussion  of  the 
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principles  of  highway  financing.  The  main  object  is  to  suggest  neces- 
sary researches  that  will  aid  in  the  determination  of  sound  principles 
of  highway  financing.  Financial  research  can  profitably  be  followed 
along  the  following  lines: 

Research  Problems  in  Highway  Finance, 

1.  A  survey  of  present  methods  of  highway  financing.    Accurate 

knowledge  of  the  existing  state  systems  must  be  preliminary 
to  intensive  research.  We  must  know  the  present  methods 
before  attempting  to  recommend  changes. 

2.  A  comparative  analysis  of  highway  funds  raised  in  states  using 

the  several  methods  of  financing  highway  improvements. 

This  information  will  indicate  the  proportionate  amounts 
of  revenue  that  can  be  raised  by  different  systems  of 
financing. 

3.  Comparative  analysis  of  highway  expenditures  and  the  sources 

of  highway  funds  in  tjrpical  states  to  determine  the  share 
of  the  total  highway  improvement  costs  each  contributing 
share  produces. 

This  information  is  necessary  to  show  what  part  of  the 
costs  each  source  of  revenue  bears. 

4.  Analysis  of  the  share  of  the  total  highway  improvement  costs 

each  contributing  source  of  revenue  should  produce,  based  on 
the  benefit  and  ability  theories  of  taxation. 

5.  Surveys  of  the  contribution  of  urban  and  rural  sources  of  high- 

way revenue. 

Data  of  this  type  are  necessary  to  determine  whether  or 
not  it  is  necessary  to  differentiate  between  urban  and  rural 
taxation  for  the  purpose  of  rural  highway  improvement. 

6.  Research  in  highway  bond  financing. 

(a)  The  total  highway  bond  indebtedness — state  and  county. 

(1)  The  types  of  issues. 

(2)  Maturity,  rates  of  interest,  and  mariceting  factors. 

(3)  Methods  of  amortisation. 

(b)  General  principles  determining  the  necessity  for  the  use  of 

credit. 

(c)  The  distribution  of  the  cost  of  bonding,  principal  and  in- 

terest, between  the  sources  of  highway  revenue. 

(d)  The  cost  of  different  types  of  highway  bond  issues  according 

to  maturity  and  amortiiation. 

7.  The  amount  of  personal  property  taxation  of  motor  vehicles. 
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8.  Analysis  of  the  relative  merits  of  present  methods  of  motor- 

vehicle  taxation. 

9.  The  relative  benefit  to  vehicle  transportation  of  the  different 

types  of  highway  improvement. 

These  data  are  usable  as  one  of  the  measures  of  motor- 
vehicle  contribution  to  highway  improvements. 
10.  The  average  benefit  to  rural  land  per  acre  due  to  highway  im- 
provements.   Will  serve  as  a  rough  measure  of  real  property 
tascation  for  rural  highway  improvements. 

Chairman:  Some  of  the  state  highway  commissions  are  establishing 
very  fine  records  of  efiicient  highway  engineering.  The  costs  for  engi- 
neering compare  very  favorably  in  my  judgment  with  those  incurred 
in  other  public  undertaking$.  The  percentage  for  overhead  for  very 
efficient  highway  work  was  approximately  five  per  cent,  which  included 
all  the  accounting,  and  the  accounts  were  kept  so  completely  that 
complete  records  for  the  entire  state  were  filed  with  the  Governor 
within  thirty  days  of  the  close  of  the  calendar  year.  The  quality  of 
work  in  many  states  contrasts  very  favorably  with  the  work  done  in 
many  of  the  cities. 

Prof.  Blanchard:  I  trust  that  it  will  be  practicable  for  this  com- 
mittee to  disseminate  certain  information  which  is  very  much  needed 
at  the  present  time,  because  there  is  such  a  confusion  of  ideas,  on  the 
part  of  owners  of  real  estate  especially,  as  to  the  benefits  derived  from 
the  improvement  of  highways  to  which  Dr.  McKay  has  referred.  The 
tendency  in  Michigan  is  to  follow  in  the  footsteps  of  the  states  of 
the  middle  west,  putting  the  entire  burden  on  the  motor  vehicle;  but 
we  are  now  discussing  the  fundamental  principles  involved  in  shifting 
the  burden  of  revenue  obtained  from  rural  road  estate  to  the  motor 
vehicle  in  the  form  of  a  2-cent  gasoline  tax.  We  find  a  lack  of  knowl- 
edge in  regard  to  benefits  to  be  derived.  The  day  before  yesterday 
Mr.  Roy  D.  Chapin  enunciated  some  of  these  fundamental  principles 
and  by  means  of  his  talk  changed  the  views  of  perhaps  twenty-five 
members  of  the  state  legislature  who  had  no  conception  of  some  of 
the  fundamental  principles  which  Dr.  McKay  has  brought  forth  this 
afternoon. 

Chairman:  In  the  state  of  Iowa,  the  total  tax  burden  last  year 
was  $110,000,000;  the  school  burden  made  up  about  one-half  of  that, 
about  $55,000,000;  the  amount  actually  collected  by  taxation  for  road 
purposes  was  about  $15,000,000  and  from  automobile  license  receipts 
$7,600,000,  making  a  total  collection  of  $22,500,000.  The  state  spent 
about  $38,000,000  for  work  on  its  highways.    This  includes  all  lines, 
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including  county  and  state  work.  The  difference  was  due  partly  to 
accumulations  of  funds,  partly  to  issuance  of  bonds,  and  partly  to 
special  assessments.  The  taxpayers  are  very  much  disturbed  over  the 
burdens  in  our  state,  yet  ihe  average  taxpayer  pays  a  comparatively 
small  amount  for  highways.  The  highways  constitute,  after  all,  a 
very  small  percentage  of  the  total  tax  burden,  not  more  than  one-fifth 
in  our  state,  so  that  the  elimination  of  all  taxes  for  highway  purposes 
would  still  leave  the  farmers  kicking  about  as  hard  as  they  do  now. 
However,  we  are  trying  to  reduce  these  expenditures.  The  bulk  of  the 
expenditure  was  directly  under  the  state  highway  commission  and 
the  counties. 

Mr.  Blair:  The  highways  are  the  only  public  institution  now  left 
for  the  benefit  of  all.  Therefore,  I  think  a  uniform  rule  of  taxation 
ought  to  be  employed  for  road  building,  for  it  benefits  the  city  man 
the  same  as  it  does  the  country  man.  Sometimes  we  are  too  apt  to 
collect  taxes  for  road  building  through  the  avenue  of  least  resistance. 
They  are  levied  here  and  there  on  this  and  that  from  whatever  source 
can  be  reached.  I  have  no  interest  at  all  in  the  manufacture  of,  but 
I  have  an  interest  in  the  use  of  automobiles.  We  ought  to  take  warn- 
ing against  the  cry  now  prevalent  all  over  this  country  to  assess  an 
unequal  amount  of  money  against  the  automobiles  and  motor  trucks. 

The  report  of  the  Conmiittee  on  Highway  Finance  was  received. 

REPORT  OF  COMMITTEE  NUMBER  7,  ON  MAINTENANCE  OF  ROADS. 

The  Ck>mmittee  on  Maintenance  of  Roads  is  not  yet  fully  organ- 
ised. In  fact  acceptances  have  not  yet  been  received  from  all  of  those 
who  have  been  invited  to  become  members.  The  chairman  therefore 
submits  the  following  report  more  as  a  basis  for  future  work  than  as 
a  report  of  present  accomplishments. 

The  Advisory  Board's  census  of  highway  research  projects  shows 
nine  distinct  subjects  which  are  being  studied  by  fifteen  separate 
organisations.  There  are  no  doubt  other  important  research  works 
which  are  not  included  in  the  census.  The  following  table  shows  the 
problems  which  are  now  being  investigated: 

A.  Concrete  pavement 

1.  Crack  fillers 

B.  Gravel  roads 

1.  Dust  preventives 

2.  Bituminous  wearing  surfaces 

3.  Rhythmic  corrugations 

4.  Maintenance  machinery 
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C.  Earth  roads 

1.  Oiling 

D.  Snow  removal 

E.  Traffic  guides 

All  research  bodies  working  on  the  foregoing  projects  have  been 
corresponded  with  and  progress  or  final  reports  secured  whenever 
possible.  The  status  of  the  work  with  a  brief  summary  of  the  conclu- 
sions drawn  by  the  investigating  parties  follows: 

A-1.  Concrete  Pavement  Crack  Fillers.  The  United  States  Bureau 
of  Public  Roads  has  made  an  investigation  to  develop  a  concrete 
pavement  crack  filler  having  the  same  color  as  concrete.  Mr.  L.  G. 
Carmick,  chemist  for  tiie  Bureau,  has  made  a  report  of  this  work 
which  is  dated  August  1,  1922.  It  appears  that  after  an  exhaustive 
search,  a  satisfactory  substance  has  been  found.  However,  the  con- 
clusion is  not  altogether  certain.  A  more  extensive  practical  experi- 
ment will  be  started  in  the  near  future.  The  product  which  seems 
to  be  satisfactory  is  described  in  the  report:  "The  substance  referred 
to  is  a  compound  of  rubber,  petroleum  oil  and  pine  rosin  combined 
with  a  mineral  filler.  Crude,  unvulcanised  rubber  is  cut  with  about 
twice  its  weight  of  kerosene  or  light  lubricating  oil.  This  is  added 
to  melted  rosin  and  thoroughly  incorporated  with  it.  The  best  pro- 
portion between  rubber  and  rosin  is  not  yet  settled.  Probably  this 
will  depend  upon  the  climate  in  which  the  material  is  to  be  used,  for 
the  compound  should  be  neither  too  soft  in  summer  nor  too  brittle  in 
winter.  In  the  vicinity  of  Washington  one  part  of  rubber  to  twelve 
parts  of  rosin  appears  to  be  about  right." 

Quoting  further  from  the  report:  "This  crack  filler  can  be  manu- 
factured at  the  present  time  at  a  cost  that  should  not  exceed  ten  cents 
a  pound.  It  can  be  shipped  in  barrels  or  other  containers  as  easily 
as  asphalt  can.  It  is  melted  at  the  roadside  in  open  kettles  and  pom^ 
into  the  cracks.  No  delay  of  traffic  is  necessary,  as  it  hardens  imme- 
diately. While  the  cost,  is  undoubtedly  greater  than  for  asphalt,  it 
is,  after  all,  but  a  small  item  in  the  cost  of  a  concrete  road,  and  the 
greatly  improved  appearance  due  to  the  absence  of  unsightly  black 
streaks  would  justify  the  slightly  higher  price." 

Cornell  University  has  also  made  a  study  of  crack  fillers  for  concrete 
pavement,  but  their  report  is  not  available. 

B-1.  Oravel  Road  Dust  Prevention,  B-2.  Gravel  Road  Wecaring 
Surfaces,  Studies  of  dust  prevention  and  wearing  surfaces  on  gravel 
roads  interlock  closely,  as  all  suitable  wearing  surfaces  also  act  as 
dust  preventives.  The  University  of  Michigan  and  the  Michigan  State 
Highway  Department  have  just  completed  extensive  research  woric 
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with  various  bituminous  surfaces  and  dust  preventives  for  gravel 
roads.  Their  final  report  is  being  published.  The  work  was  done  by 
G.  C.  Dillman,  Deputy  Conunissioner  of  the  Michigan  State  Highway 
Department,  and  Herschel  C.  Smith,  Assistant  Professor  of  Highway 
Engineering,  University  of  Michigan,  under  the  direction  of  Prof.  A.  H. 
Blanchard.  Their  preliminary  report  shows  that  experiments  were 
conducted  on  three  test  roads  having  a  total  length  of  about  eighteen 
miles.  Roads  were  chosen  which  carried  a  traffic  of  from  500  to  2,600 
vehicles  per  day  and  which  had  from  ^  to  1%  inches  of  loose  material 
on  the  surface.  The  test  sections  were  one-half  mile  in  length,  and 
the  following  materials  were  used: 

High  carbon  tar,  \i  gallon  per  square  yard. 

Special  refined  tar,  light  grade,  ^  gallon  per  square  yard. 

Special  refined  tar,  lif^t  grade,  %  gallon  per  square  yard. 

Light  oil,  %  gallon  per  square  yard. 

Heavy  oil,  %  gallon  per  square  yard. 

Cut  back  oil,  ^  gallon  per  square  yard. 

Cut  back  asphalt,  ^  gallon  per  square  yard. 

Flake  calciimi  chloride. 

Granular  calcimn  chloride. 

The  preliminary  report  shows  the  following  conclusions: 

^'1.  Any  surface  treatment  of  gravel  roads  for  dust  prevention  should 
extend  the  full  width  of  the  traveled  way  rather  than  over  a  portion 
of  the  center  of  the  road,  such  as  16  feet. 

''2.  For  general  use  as  a  dust  palliative  on  Michigan  gravel  roads, 
calcium  chloride  is  the  most  satisfactory  from  the  point  of  view  of 
general  practicability,  application  by  unskilled  labor  and  adaptability 
to  various  types  and  conditions  of  road.  It  is  impossible,  from  data 
based  upon  these  service  tests  of  but  one  season,  to  reach  conclusions 
as  to  its  effectiveness  and  economy  compared  with  other  dust  pallia- 
tives investigated. 

"3.  No  distinction  can  be  made  between  granular  and  flake  calcium 
chloride  as  to  effectiveness. 

^'4.  Calcium  chloride  supplied  in  the  100-pound  bag  containers  is 
more  economically  handled  than  that  supplied  in  the  350-pound  metal 
drum  and  it  appears  that  it  might  be  profitable  to  provide  the  neces- 
sary storage  so  that  this  economy  could  be  realised. 

"5.  The  use  of  calcium  chloride  has  a  tendency  to  cause  the  surface 
to  pit  and  become  rough,  which  slightly  increases  the  cost  of  blade 
maintenance  above  that  of  a  similar  road  on  which  calcium  chloride 
is  not  used. 
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"6.  It  appears  that  a  light  oil  such  as  that  applied  on  Section  E 
can  be  used  on  a  gravel  road  even  under  a  trafSc  of  1,500  vehicles  per 
day,  in  case  there  is  a  sufficient  amount  of  loose  material  on  the 
surface  to  absorb  at  least  75  per  cent  of  the  oil. 

"7.  Where  the  light  oil  as  applied  on  Section  E  is  applied  in  a 
greater  quantity  than  that  which  the  loose  material  will  absorb,  it 
forms  a  thin  glased  surface  on  the  compacted  portion  of  the  road  and 
the  loose  material  which  is  quickly  swept  from  the  road  cannot  be 
successfully  replaced,  as  there  is  no  tendency  for  material  returned  to 
tiie  surface  to  adhere  and  become  incorporated  in  the  surface. 

"8.  It  is  impossible,  as  yet,  to  standardise  the  use  of  light  oil  as  a 
dust  palliative  for  Michigan  gravel  roads  because  of  the  necessarily 
exact  relation  that  should  exist  between  the  amount  of  oil  applied  and 
the  amount  of  loose  material.  In  no  case  should  more  than  one-eighth 
gallon  per  square  yard  be  applied  and  the  amount  should  vary  with 
the  amount  of  loose  material  on  the  surface. 

'^9.  The  heavier  bituminous  materials  used — such  as  were  applied  on 
Sections  A,  C,  D,  F,  G,  and  H — cannot  be  used  for  a  dust  preventive 
on  Michigan  gravel  roads  except  as  a  material  for  forming  a  bitu- 
minous surface. 

Bituminous  Surfaces. 

''10.  Regardless  of  the  material  used,  a  successful  bituminous  sur- 
face cannot  be  formed  on  a  gravel  road  unless  there  is  first  on  the 
gravel  road  a  firm,  even,  hard  surface  free  from  loose  material. 

''11.  Bituminous  surfaces  formed  within  the  limits  of  conclusion 
Number  10  and  with  the  materials  and  amounts  used  in  these  tests 
do  not  disappear  uniformly. 

"12.  It  appears  that  bituminous  treatments  made  without  top  dress- 
ing and  expected  to  disappear  annually,  although  apparently  satisfac- 
tory during  the  summer  months  when  used  on  a  high-type  gravel 
surface,  will  leave  the  road  in  such  shape  that  succeeding  treatments 
will  be  impractical  imless  the  roadway  surface  is  reconstructed,  and 
furthermore  will  impair  the  quality  of  the  surface  if  it  is  to  be  main- 
tained thereafter  as  an  untreated  gravel  road. 

"13.  It  appears  that  it  would  be  possible,  however,  to  develop  a 
bituminous  surface,  using  a  suitable  metal  top-dressing  on  firm,  even, 
hard,  well-cemented  gravel  roads,  of  which  there  are  relatively  few 
miles  in  this  state." 

The  Wisconsin  State  Highway  Commission  has  also  carried  on  some 
experiments  on  surface  treatment  of  gravel  roads.  Their  report  will 
be  available  after  January  1. 
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The  Pexmsylvania  State  College  issued  in  1915  a  report  of  an  investi- 
gation of  dust  prevention.    They  experimented  with: 

Water  sprinkling 
Sprinkling  with  sea  water 
Calciiun  chloride  treaUnent 
Waste  sulphite  liquor    * 
Vegetable  and  animal  oils 
Road  oils 
Emulsions 
Tars 

The  following  conclusions  were  drawn:  '^Earth  roads  will  usually 
best  respond  to  treatment  with  water,  calcimn  chloride,  and  light  oils. 
Gravel  and  macadamised  roads  may  be  treated  with  these  or  with 
asphalts,  emulsions  of  oils,  and  tars.  Very  sandy  roads  will  be  im- 
proved if  a  suitable  amount  of  clay  is  first  mixed  with  the  sand  and 
the  vvWoU  cmisolidated  before  the  application  of  a  dust  preventive. 
In  like  manuci  »  v*,v  slavey  road  should  be  given  a  suitable  admixture 
of  sand  to  produce  a  better  stability  i>o£ore  the  surface  treatment." 

B-S.  Rhythmic  Corrugations  in  Gravd  Roads.  The  most  extensive 
research  work  in  connection  with  this  very  perplexing  problem  has  bcH^Q 
done  by  the  United  States  Bureau  of  PubUc  Roads.  George  E.  Ladd, 
Economic  Geologist  for  the  Bureau,  has  written  a  report  covering  their 
investigations.  Studies  were  made  in  Maine,  New  Hampshire,  Ver- 
mont, Massachusetts,  Connecticut,  New  Jersey,  Michigan  and  Wiscon- 
sin, It  was  found  that  the  distance  from  crest  to  crest  averages  about 
31  inches  and  that  the  maximum  height  from  the  bottom  of  the  trough 
to  the  top  of  the  crest  is  IV^  inches.  The  causes  of  the  corrugations  are: 

1.  The  kick-back  of  surface  materials  arising  from  the  spin  of  the 

rear  wheels  of  automobiles  as  they  descend  after  a  bounce 
over  some  obstacle  or  depression. 

2.  From  impact  of  both  the  front  and  the  rear  wheels  of  automobiles. 
This  class  of  corrugation  is  more  prevalent  when  the  clay  content 

of  the  gravel  is  high  and  especially  where  the  gravel  particles  are  well 
rounded.  In  the  case  of  the  first-named  corrugations,  the  location  of 
the  corrugations  remain  fixed.  In  the  case  of  the  second  class,  they 
seem  to  swing  on  an  axis  located  near  the  center  of  the  road.  In  some 
cases  the  swinging  movement  was  so  great  that  corrugations  which 
were  originally  at  right  angles  to  the  road  took  a  position  only  a  few 
degrees  from  the  axis  of  the  road.  "Gravel  roads  subject  to  a  traffic 
of  not  more  than  200  or  300  cars  per  day  remain  practically  free  from 
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oomigations,  if  occasionally  dragged.  As  soon,  however,  as  trafBc 
reaches  400  or  500  cars  per  day  corrugations  develop  very  rapidly." 
Quoting  further  from  the  report:  ''The  fact  that  these  corrugations 
are  so  general  and  occur  in  all  sections  of  the  United  States  makes 
it  evident  that  nearly  all  gravel  roads  are  subject  to  the  development 
of  this  nuisance  and  menace,  if  they  serve  sujfficient  traffic,  although 
the  methods  of  construction  and  kinds  of  gravel  vary  widely.  The 
situation,  however,  is  not  hopeless.  Several  highway  officials  have 
expressed  the  opinion  that  less  corrugation  trouble  is  found  where  the 
gravel  is  angular  than  where  it  is  composed  of  highly  rounded  par- 
ticles. It  is  also  claimed  that  where  the  road  is  constructed  of  gravel 
more  uniform  in  size  than  pit  run,  and  especially  where  eversrthing 
over  one  inch  is  excluded,  corrugations  are  slower  in  developing  and 
more  easily  eliminated  by  maintenance  methods.''  •  •  •  ''During 
the  writer's  investigations  in  the  state  of  Maine  it  was  noted  that 
roads  with  a  relatively  high  per  cent  of  clay-silt  binder  were  compara- 
tively free  from  corrugations." 

The  report  concludes:  "This  problem  remains  for  futurt*  solution 
and  must  be  worked  out  by  a  combiiu^*^^*-  "^  ^^^  observations  and 
laboratory  tests.  In  this  conacctJon  it  may  be  stated  that  the  present 
standard  i^stfii  of  srcmA  are  unsatisfactory  in  that  they  do  not  include 
tieiermination  of  the  nature  and  qualities  of  natural  binder  originally 
in  the  gravel.  The  so-called  cementing  value  test  has  to  do  only  with 
the  products  of  abrasion  of  individual  gravel  particles.  While  it  is 
important  to  determine  this  factor,  there  must  also  be,  in  addition 
to  the  facts  brought  out  by  mechanical  analyses  as  to  the  quantity 
of  clay-silt  binder,  a  determination  of  the  cementing  value  of  this  fine 
material.  The  writer  is  now  engaged  in  experiments  connected  with 
the  testing  of  different  mixtures  of  gravel,  sand  and  clay-silt  binders, 
and  their  behavior  under  different  degrees  of  compacting  and  with 
different  amounts  of  water  present.  In  future  investigations  obser- 
vations must  be  made  over  a  wide  area  and  under  varying  conditions 
as  to  the  relation  between  the  amount  and  kind  of  natural  binder  in 
the  road  and  the  behavior  of  the  road  under  traffic.  Another  interest- 
ing problem  in  this  connection  is  the  question  of  migration  of  clay 
binders  toward  the  surface,  and  their  ultimate  loss  to  the  road  through 
the  combination  of  rain,  wind  and  traffic  influences." 

The  Vermont  State  Highway  Commission  have  attacked  the  prob- 
lem of  rhythmic  corrugations  but  have  not  issued  a  formal  report. 
Commissioner  Dix,  however,  in  a  letter  states  that  corrugations  in  his 
state  are  confined  almost  entirely  to  flats  and  straight-of-ways  and 
appear  to  be  formed  by  high-speed  vehicles.    The  presence  of  moisture 
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greatly  contributes  to  the  formation  of  oomigationfl.  A  small  per  cent 
of  clay  also  helps  for  the  reason  that  it  retains  the  moisture.  He 
believes  that  a  trafSc  of  400  to  500  vehicles  per  day  will  cause  corru- 
gations unless  the  road  is  treated  with  calcium  chloride  or  tar. 

B-4.  Oravel  Road  Maintenance  Machinery.  The  Idaho  Depart- 
ment of  Public  Works  have  designed  a  sand  distributor  for  gravel 
maintenance.  The  sand  distributor  is  an  attachment  for  the  standard 
gravel  dump-body  truck.  It  consists  of  a  roller,  covered  spirally  with 
heavy  rubber  belting  which  is  driven  by  means  of  a  sliding  gear  from 
the  rear  end  of  the  truck  transmission  and  operated  from  the  driver's 
seat  by  means  of  a  lever. 

C-1.  Earth  Road  Oiling,  The  University  of  Illinois  has  carried  on 
an  earth  road  oiling  experiment  in  Champaign  Ck)unty,  Illinois.  The 
work  has  been  under  the  direction  of  Prof.  W.  M.  "V^^lson.  His  report 
is  not  yet  ready  for  publication.  The  experimental  road  was  12.3 
miles  long  and  had  been  graded  in  an  excellent  manner.  The  oil 
sections  were  on  an  average  1,200  feet  long  and  four  distinctly  differ- 
ent types  of  oil  from  six  refineries  were  used.  From  one-fourth  to  one 
gallon  per  square  yard  was  applied. 

The  Illinois  Department  of  Public  Works  has  also  carried  on  an 
oiling  experiment  on  earth  roads  in  Sangamon  County.  No  data  are 
available  at  this  time.  It  is  probable  that  a  bulletin  will  be  published 
during  the  winter. 

D.  Snow  Removal.  The  Wyoming  State  Highway  Department  have 
for  several  years  experimented  with  elevated  grade  lines  to  eliminate 
snow  hasards.  They  have  followed  out  this  principle  on  about  2,000 
miles  of  construction.  Their  state  highway  engineer,  Mr.  Z.  E.  Sevi- 
son,  says:  "It  is  our  practice  to  lay  the  grade  line  12  to  18  inches 
above  the  natural  surface  of  the  contiguous  ground.  The  cuts  are 
eliminated  except  in  cases  where  it  is  unavoidable  in  order  to  secure 
satisfactory  grade.  We  do  not  hesitate  to  deviate  from  tangents  or 
section  lines  in  order  to  secure  the  proper  location  on  account  of  snow 
conditions. 

"This  has  practically  eliminated  the  snow  hazard  on  all  of  our  con- 
structed projects.  There  is  no  question  in  my  mind  but  what  this  is 
the  proper  construction  in  a  windy  country  subject  to  drifted  snow. 
There  would  probably  be  nothing  gained  by  adopting  this  plan  in  those 
sections  where  there  is  very  little  wind  to  sweep  the  snow  off  the 
surface  of  the  road.'' 

E.  Traffic  Guides.  The  subject  of  traflSc  guides  for  highway  traflSc 
regulation  has  been  thoroughly  investigated  and  is  fully  covered  by 
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Mr.  Eno's  'The  Science  of  Traffic  Highway  Regulation.''  Mr.  Eno, 
however,  has  conlGjied  his  investigations  to  city  traffic.  There  is  great 
need  for  research  work  leading  to  standardisation  of  highway  traffic 
signals  on  rural  roads. 

A  special  committee  of  the  Mississippi  Valley  Association  of  State 
Highway  Officials  and  the  Maintenance  Committee  of  the  American 
Association  of  State  Highway  Officials  are  both  studying  the  matter 
of  rural  traffic  signals,  and  preliminary  reports  will  undoubtedly  be 
available  this  winter. 

Recommendations.  The  chairman  of  the  Maintenance  Ck)mmittee 
recommends  (without  having  had  opportunity  to  consult  the  other 
members  of  the  committee)  that  in  addition  to  completing  the 
researches  already  started,  as  outlined  in  this  report,  special  research 
work  be  undertaken  to  develop  the  most  feasible  uniform  system  of 
maintenance  accounting,  so  that  maintenance  reports  of  various  states 
may  be  put  on  a  more  comparable  basis. 

The  report  was  received. 

Evening  Session, 

The  meeting  was  called  to  order  at  8  o'clock  by  the  Chairman,  who 
introduced  Mr.  Thos.  H.  MacDonald,  Chief  of  the  Bureau  of  Public 
Roads. 

Mr.  MacDonald:  We  are  delighted  with  the  interest  which  has 
been  manifested  in  research  work.  We  have  believed  all  along  that 
the  development  of  a  proper  system  of  highways  for  this  country 
is  dependent  upon  education  and  research  more  even  than  upon  the 
actual  appropriations  made.  We  might  for  a  time  carry  on  with 
appropriations,  but  unless  we  can  go  forward  with  our  educational 
and  research  work,  I  do  not  believe  we  can  secure  the  public  support 
necessary.  I  have  had  this  year  the  opportunity  to  study  roads  in 
the  most  undeveloped  sections  of  our  country.  A  number  of  things 
have  brought  home  to  me  the  size  of  the  program  we  are  undertaking. 
We  find  the  Pennsylvania  Railroad  advertising  the  completion  of  a 
roadbed  from  Chicago  to  New  York  over  which  trains  can  be  operated 
safely  in  twenty-four  hours,  a  distance  of  900  miles.  We  have  the 
job  of  building  highways  across  distances  similar  to  those  covered 
by  this  railroad,  and  of  carrying  traffic  safely  with  rolling  stock 
amounting  to  over  ten  million  vehicles  in  separate  units. 

So  far  as  the  Bureau  is  concerned,  we  believe  that  the  money  we 
are  spending  for  research,  in  view  of  the  tremendous  size  of  the  ]ob 
which  we  are  undertaking  in  this  country,  is  the  money  best  spent. 
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Dr.  Raymond  Dodge,  chairman  of  the  Division  of  Psychology, 
National  Research  Council,  then  presented  a  paper. 

THE  HUMAN  FACTOR  IN  HIGHWAY  REGULATION  AND 

SAFETY 

By  Raymond  Dodge,  Chairmany  Division  of  Anthropology  and 
Psychology,  National  Research  CotincU 

Problems  of  the  maximum  usefulness  and  the  maximum  safety  of 
highways  are  of  two  main  varieties.  One  variety,  of  necessity  the 
first  and  one  most  commonly  considered,  concerns  the  speed,  direction, 
frequency,  and  weight  of  traflSc  and  the  reactions  of  the  road.  The 
other  concerns  the  human  factor,  human  perceptions  and  reactions, 
human  attention,  frailties  and  confusion.  The  first  variety  of  prob- 
lems is  physical.    The  second  is  mental  or  psychological. 

Notwithstanding  some  exceedingly  valuable  special  investigations, 
especially  by  Mr.  Eno  and  the  Eno  Foundation,  as  far  as  I  am  aware, 
no  systematic  exploration  of  the  human  factor  in  traffic  has  ever  been 
undertaken.  For  obvious  reasons  it  is  more  difficult  than  the  physical 
factor.  With  increasing  congestion  of  traffic  it  is  certainly  not  less 
important.  Many  otherwise  useful  schemes  have  suffered  from  a  lack 
of  insight  into  the  mental  processes  which  they  involve.  At  the  begin- 
ning I  wish  to  disclaim  any  special  wisdom  in  the  matter  of  the 
psychology  of  the  highway.  It  needs  careful  analysis  and  expert, 
thoroughgoing,  experimental  investigation.  It  is  my  present  purpose 
merely  to  emphasize  the  importance  of  studying  the  human  factor  and 
to  illustrate  my  points  by  fragments  of  problems  that  have  appeared 
to  me  in  casual  observation.  Mental  problems  of  the  highway  seem 
to  me  to  include  the  following  classes: 

1.  The  nature  and  placement  of  signs. 

2.  The  nature  and  time  of  signals. 

3.  The  visual  limitations  of  drivers  and  pedestrians. 

4.  Limitations  of  attention  and  sources  of  confusion  of  drivers  and 
pedestrians. 

5.  Minimum  reaction  times  consistent  with  safety.  Reaction  time 
and  physical  momentum  bear  direct  relation  to  the  permissible  speeds. 

6.  The  development  of  standard  tests  and  the  correlation  of  tests 
with  the  various  sorts  of  licenses  to  operate  at  different  speeds  and  in 
different  localities. 

7.  Education  for  safety. 

If  I  may  be  permitted  to  call  attention  to  some  specific  cases  of 
inadequacies  that  have  come  to  my  attention,  I  can  perhaps  illustrate 
some  of  these  points  better  by  concrete  instances  than  by  generalities. 
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L  Concerning  Signs. 

In  front  of  the  oflSces  of  the  National  Research  Ck)uncil  there  standa 
a  sign  with  "8L0"  on  the  top  line  and  "SCHOOL"  on  the  bottom  line. 
I  do  not  know  the  theory  under  which  that  "SLO''  was  designed. 
There  is  an  obvious  effort  to  dodge  the  adjective  slow,  and  an  equally 
obvious  belief  that  words  are  read  letter  by  letter,  that  a  strange  word 
of  three  letters  is  more  quickly  read  and  grasped  than  a  familiar  word 
of  four  letters.  With  the  grammatical  issue  I  shall  not  quarrel, 
although  slow  as  an  abbreviation  for  ''slow  down"  or  "slow  up"  would 
be  reasonably  good  English.  The  real  obiections  to  "SLO"  come  from 
the  known  facts  in  the  psychology  of  reading.  It  has  been  thoroughly 
demonstrated  that  adults  do  not  read  familiar  words  letter  by  letter 
but  by  familiar  letter  groups.  Any  combination  of  letters  may  become 
familiar  in  time.  New  combinations  are  read  and  understood  rela- 
tively slowly.  When  I  first  saw  that  strange  sign  it  took  me  many 
times  the  effort  and  time  to  understand  and  interpret  it  that  would 
have  been  sufficient  for  "slow."  For  the  average  stranger  in  Wash- 
ington to  whom  that  sign  should  especially  appeal  the  familiar  group 
of  letters — slow — ^would  be  read  and  understood  in  a  fraction  of 
the  time  that  was  necessary  for  the  interesting  and  ingenious  con- 
figuration. This  is  a  trival  case.  There  is,  however,  a  very  real  and 
important  problem  with  respect  to  the  ideal  construction  of  a  traffic 
sign.  How  many  words  will  be  read  in  the  available  time  by  a  passing 
autoist?  What  should  be  the  minimum  size  of  letters?  Where  should 
signs  be  placed  so  that  they  will  get  the  best  attention  of  drivers  or 
pedestrians?  Uniformity  in  structure,  placement,  color,  and  content 
is  a  real  desideratum.  There  is  already  available  a  body  of  prac- 
tical experience  and  a  considerable  body  of  scientific  information 
which  would  only  need  to  be  adapted  to  highway  use  and  experi- 
mentally verified. 

Another  case  that  fell  under  my  notice  was  the  effort  to  increase 
visibility  of  the  trolley  posts  on  Connecticut  Avenue  by  painting  long 
white  bands  on  them.  By  an  unfortunate  accident  these  bands  began 
several  feet  above  the  ground.  The  optical  usefulness  of  the  white 
bands  would  have  been  enormously  increased  if  they  had  run  to  the 
ground.  Then  the  position  of  the  posts  in  lines  of  perspective  would 
have  much  more  clearly  defined  their  spatial  position.  More  funda- 
mentally, which  is  better,  white  posts  or  alternating  bands  of  black 
and  white? 

Again  I  have  noted  the  relative  lack  of  visibility  in  the  growing  dusk 
of  traffic  policemen  in  their  dark  uniforms  with  dark  gloves.    The 


Digitized  by 


Google 


PROCBBDINOS  OF  SECOND  ANNUAL  MEETING  76 

addition  of  a  diagonal  white  sash  and  light  gloves  would  enonnously 
increase  their  usefulness  to  pedestrians  and  their  visibility  to  drivers. 

t.  The  Nature  and  Time  of  Signals. 

As  far  as  I  can  learn  Washington  has  at  least  tentatively  adopted 
hand  and  arm  signals  considerably  ahead  of  the  country  at  large.  It 
is,  however,  conspicuous  that  these  signals  have  no  definite  time  rela- 
tion to  the  movements  they  indicate.  They  are  sometimes  short  and 
sometimes  long,  sometimes  early  and  sometimes  late.  It  seems  par- 
ticularly unfortunate  that  at  a  time  when  both  hands  of  ihe  driver 
might  be  needed  for  the  operation  of  his  steering  device  and  emergency 
brake  he  is  supposed  to  be  using  one  of  ihom  hands  for  signaling  a 
stop.  Some  one  nf  th«oo  processes  is  likely  to  be  poorly  executed.  The 
oontmuous  indication  of  a  driver's  intentions  beginning  at  least  five 
seconds  before  a  movement  is  executed  and  continuing  until  a  move- 
ment is  completed  would  be  a  great  advantage.  It  is  mechanically 
entirely  possible  without  interrupting  the  driver's  control  of  the  ma- 
chine, if  we  settle  the  principle.  Similar  indications  by  pedestrains,  at 
least  in  crowded  places,  would  be  a  great  help  to  the  drivers  and 
should  be  enforceable.  It  is  often  quite  impossible  for  a  driver  to 
determine  when  a  pedestrian  is  going  to  start  a  movement  across  the 
street,  when  he  is  going  to  retreat,  or  what  direction  he  is  going  to 
take  next.  A  simple  scheme  for  the  most  desirable  time  of  onset  and 
the  duration  of  signals  can  be  worked  out  by  any  psychologist  who 
will  familiarize  himself  with  the  tra£Bic  situation,  and  who  knows  the 
limitations  of  attention  and  reaction  time. 

S,  Visual  Limitations. 

Perhaps  the  most  obvious  psychological  service  would  be  rendered 
in  connection  with  the  limitations  of  attention  and  the  extent  of  clear 
vision.  In  the  present  regulations  of  traffic  the  active  concern  of  both 
driver  and  pedestrian  never  covers  less  than  forty-five  degrees  of 
visual  angle  and  may  reach  an  angle  of  two  hundred  degrees  and 
over.  The  upper  range  is  humanly  impossible  without  moving  the 
head  from  side  to  side.  This  always  involves  the  interruption  of  vision 
in  some  part  of  the  field  of  active  concern.  One  of  the  greatest  dangers 
in  crossing  the  street  comes  from  vehicles  that  suddenly  emerge  un- 
seen and  unheralded  from  a  side  street.  Means  for  decreasing  the 
visual  angle  of  active  concern  should  be  carefully  scrutinised  and 
adopted  wherever  possible.  The  prohibition  of  all  left-hand  turns 
is  an  expedient  for  which  a  splendid  brief  might  be  prepared.  An- 
other brief  might  be  prepared  for  the  use  of  all  parallel  streets  as 
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one-way  traffic  streets.  Safety,  maximum  speed,  maximum  parking 
facilities,  and  saving  of  time  with  consequent  relief  of  congestion  and 
the  convenience  of  foot  traffic  are  all  involved  in  one-way  streets. 
Similar  advantages  are  obtained  by  dividing  wide  streets  by  sones 
of  safety  wherever  practicable. 

On  the  grounds  of  the  visual  angle  of  active  concern  there  is  a  slight 
but  real  difference  between  different  sides  of  the  street  for  pedestrians. 
It  can  be  demonstrated  that  the  left-hand  sidewalk  is  safer.  It  is  well- 
known  that  the  left-hand  side  of  the  street  should  be  used  by 
pedestrians  when  there  is  no  sidewalk. 

As  a  matter  of  safety  there  are  grave  doubts  as  to  whether  the 
present  regulaiiono  that  limit  pedestrians  to  a  narrow  street  crossing 
at  exact  intersections  of  streets  is  the  best  practicable  solution.  It 
may  be  more  convenient  for  drivers  but  the  exact  intersectiuu  o< 
streets  is  certainly  most  dangerous  for  pedestrians.  Behind  waiting 
cars  is  safer  than  in  front  of  them.  Twenty  feet  from  a  cross  street 
would  diminish  the  probability  of  being  surprised  by  turning  cars. 

4.  Sources  of  Confusion, 

Much  has  been  done  to  diminish  the  sources  of  confusion,  such  as 
the  introduction  of  signals  and  the  establishment  of  zones  or  islands 
of  safety  where  pedestrians  can  take  their  problems  in  smaller  doses. 
But,  if  I  am  correctly  informed,  any  systematic  analysis  of  confusion 
of  pedestrians  or  drivers  has  yet  to  be  made.  It  would  involve  the 
practical  limits  of  attention  and  the  facts  of  human  variability.  The 
sudden  appearance  of  an  unheralded  vehicle  coming  around  the  comer, 
the  convergence  of  vehicles  on  the  pedestrian  and  even  the  blatant 
automobile  horns  themselves  are  worth  considering  as  sources  of  con- 
fusion. In  this  connection  one  may  note  again  the  advantages  that 
would  be  derived  from  one-way  traffic.  Confusion  would  be  dimin- 
ished by  uniformity  of  traffic  rules  and  signals,  by  training  in  time 
and  space  estimation,  by  better  lighting  of  cars,  and  a  better  system 
of  street  lighting.  Most  street  lighting  involves  decrease  of  the  visual 
acuity  by  peripheral  glare. 

5,  Minimum  Reaction  Times. 

Aside  from  the  purely  mechanical  conditions  of  stopping  and  turn- 
ing the  next  most  important  factor  in  safety  is  the  reaction  time  or 
personal  equation,  the  time  that  elapses  before  the  driver  or  pedestrian 
can  start  a  movement  that  is  required  by  a  sudden  emergency.  Slow 
and  uncertain  or  wavering  reactions  are  undoubtedly  the  occasion 
of  many  accidents.    Long  reaction  time  is  partly  due  to  natural  ten- 
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dencies  of  drivers  and  pedestrians — the  so-called  personal  equation. 
It  is  also  due  in  part  to  lack  of  practice  and  training  in  appropriate 
reactions.    Both  of  these  factors  could  be  made  matters  of  test. 

6.  Standardized  Teats, 

An  even  more  conspicuously  opportune  field  for  psychological  co- 
operation in  solving  the  problems  of  safety  and  efficiency  on  the  high- 
way is  the  matter  of  constructing  and  evaluating  a  series  of  stand- 
ardised tests  for  drivers.  It  is  possible  that  there  ought  to  be  tests 
for  pedestrians  as  well,  with  distinguishing  marks  for  incompetents. 
It  would  be  some  help  if  the  drivers  could  know  that  the  man  trying 
to  cross  the  street  was  partially  paralyzed,  was  partially  blind  or 
deaf;  had  a  wooden  leg,  or  some  other  disability  which  made  it  difficult 
to  take  care  of  what  he  had  left.  As  it  is  now  youth  and  old  age  are 
the  only  clearly  marked  incompetents. 

It  is  notorious  that  tests  of  drivers  in  one  conmiunity  are  entirely 
different  from  tests  in  other  communities.  Licenses  from  different 
localities  are  quite  incomparable  in  value.  Standard  tests  would  be 
a  real  help.  But  standardisation  of  tests  is  not  the  only  service  that 
can  be  rendered.  It  is  entirely  thinkable  that  tests  should  vary  for 
the  sorts  of  tasks  which  the  drivers  are  called  upon  to  perform. 
That  is  to  say,  tests  for  drivers  of  light  pleasure  vehicles  might 
conceivably  be  very  different  from  tests  for  drivers  of  fast  ambulances, 
or  fire  appliances;  and  they  in  turn  might  be  quite  different  from 
tests  for  drivers  of  heavy  motor  trucks.  High-powered  fast  machines 
obviously  should  not  be  entrusted  to  poor  or  relatively  untrained 
drivers.  A  specific  form  of  test  for  various  types  of  machines  is  good 
common  sense  and  good  science.  In  addition  to  tests  for  mechanical 
e3q;>ertne8s  it  is  probable  that  tests  for  drivers  of  motor  vehicles  should 
be  supplemented  by  tests  of  knowledge  of  standardised  traffic  regula- 
tions and  automobile  limitations,  and  possibly  by  some  check  on 
moral  tendencies  and  regard  for  common  interests.  The  preparation 
and  standardisation  of  a  series  of  tests  for  drivers  would  be  a  task  of 
no  small  magnitude  and  of  conspicuous  importance.  Forfeiting  a 
licoise  for  misconduct  on  the  road  should  be  a  national  affair,  not  a 
merely  local  one.  Driving  after  license  is  withdrawn  should  be  a 
serious  offense. 

7.  Education  for  Safety. 

In  addition  to  all  of  these  possible  services  of  psychology  in  the 
regulation  of  the  highway  there  is  undoubtedly  need  of  the  service 
of  expert  educationists.    The  pedestrian  must  be  trained  as  well  as 
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the  driver  of  motor  vehicles  and  the  proper  place  for  that  training 
is  in  the  school.  It  seems  reasonable  to  suppose  that  one  of  the  im- 
portant school  fmictions  in  fitting  the  child  for  his  environment  is 
the  ability  to  take  care  of  himself  on  the  highway.  This  task 
obviously  can  be  undertaken  only  when  the  regulation  of  the  high- 
ways has  reached  a  point  where  it  is  uniform  in  all  the  states  and 
uniformity  should  only  be  aimed  at  when  we  are  sure  that  from  the 
standpoint  of  space  and  time  as  well  as  from  the  standpoint  of  the 
human  mind  the  proposed  regulations  have  been  thoroughly  scrutin- 
ised and  revised.  Newspaper  and  movie  campaigns  by  cartoons, 
advice,  and  stories  should  be  continuous,  not  limited  to  one  week  a 
year. 

STATEMENTS  FROM  REPRESENTATIVES  OF  CONSTITUENT 

ORGANIZATIONS 

Prof.  W.  A,  Slater f  representing  the  U.  8.  Bureau  of  Standards  : 
The  Bureau  of  Standards  is  anxious  to  be  of  service  to  the  Advisory 
Board  on  Highway  Research  and  to  the  work  of  building  adequate 
highways.  It  may  be  of  interest  to  mention  some  of  the  current  and 
completed  work  which  has  to  do  with  the  subjects  under  discussion 
today.  The  first,  which  needs  only  to  be  mentioned  because  you 
will  hear  more  of  it  from  Mr.  James  this  evening,  is  the  subject  of 
automotive  engineering. 

An  experimental  investigation  of  power  losses  in  automobile  tires 
is  being  made.  It  was  found  for  example,  that  more  mechanical 
energy  was  absorbed  in  fibre  tires  than  in  cord  tires.  Technical 
Paper  No.  213,  of  the  Bureau  of  Standards,  gives  some  results  of 
the  investigation.  Endurance  tests  of  tires  are  now  in  progress,  day 
and  night,  in  which  comparative  data  for  tires  of  different  types  are 
being  obtained.  Specifications  for  automobile  tires,  both  pneumatic 
and  solid,  have  been  prepared  at  the  Bureau  of  Standards.  These 
specifications  have  been  adopted  by  the  Federal  Specifications  Board 
for  the  purchase  of  government  materials  and  have  been  published 
as  Circular  No.  115  of  the  Bureau  of  Standards. 

The  subject  of  bituminous  coatings  suitable  for  retaining-walls, 
bridges,  etc.,  has  received  some  study  and  the  Bureau  of  Standards 
has  on  hand  unpublished  data  which  should  have  value  in  the  selec- 
tion of  a  coating  which  requires  sufficient  elasticity  to  span  cracks 
of  pre-determined  width  and  retain  sufScient  solidity  so  as  not  to 
run  during  warm  weather. 

Soil  pressures  have  been  studied  by  the  Bureau  of  Standards  and 
a  report  was  made  which  was  published  in  the  Proceedings  of  the 
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American  Society  of  Civil  Engineers  for  August,  1020,  as  a  part  of 
the  report  of  the  Committee  to  Codify  Present  Practice  for  Bearing 
Value  of  Soils  for  Foundations.  The  work  has  been  interrupted  at 
the  present  time,  but  fundamental  data  have  been  obtained.  Equip- 
ment is  on  hand  at  the  Bureau  of  Standards,  and  it  is  lack  of  funds 
only  and  not  lack  of  interest  that  has  interrupted  the  work.  No 
definite  plans  are  being  made  for  further  work,  and  it  is  largely  a 
matter  of  interest  from  the  outside  as  to  whether  this  work  will  be 
continued. 

Some  general  problans  in  concrete  are  under  investigation.  I 
might  mention  as  one  of  them  the  measure  of  workability  or  con- 
sistency of  concrete  and  the  effect  of  admixtures  of  various  kinds 
on  the  workability  or  consistency.  The  subject  of  expansion  and 
contraction  of  concrete  has  also  been  investigated.  The  variation 
in  proportions  and  strength  of  concrete  due  to  the  varying  amounts 
of  sand  and  moisture  when  sand  is  measured  by  the  ordinary  methods 
by  volume,  is  a  source  of  trouble  in  making  concrete.  We  have 
completed  a  very  interesting  investigation  which  aims  at  correcting 
this  trouble  by  measuring  the  sand  in  water.  A  paper  giving  the 
results  will  be  presented  at  the  January  meeting  of  the  American 
Concrete  Institute.  We  have  found  also  a  satisfactory  uniformity  in 
the  strength  of  the  resulting  concrete  when  by  this  means  the  same 
quantity  of  material  is  put  into  the  concrete  each  time. 

Reinforced  concrete  is  under  investigation,  although  no  tests  are 
now  in  progress.  A  paper  on  tests  of  concrete  slabs  reinforced  with 
expanded  metal  and  other  t3rpes  of  slab  reinforcement  is  now  in 
press.  We  believe  we  have  analyzed  some  of  the  laws  of  strains 
and  stresses  in  reinforcement  which  has  a  diamond  mesh  instead  of 
bars  extending  in  one  direction. 

Some  study  has  been  made  of  the  form  of  standard  test  speci- 
mens for  the  determination  of  bond  resistance  between  concrete  and 
steel. 

Mr.  W.  8,  James,  of  the  U.  8.  Bureau  of  Standards:  The  work 
of  the  Bureau  of  Standards  was  started  primarily  from  the  view- 
point of  the  automotive  engmeer,  and  was  originally  intended  to 
shed  some  light  on  the  difference  in  fuel  consumption  due  to  change 
in  the  design  of  the  intake  system.  It  was  felt  necessary  to  obtain 
the  results  in  such  form  as  to  have  the  most  carrying  power  to  the 
people  in  the  country,  and  so  it  was  planned  to  e3q)eriment  with 
vehicles  in  operation  on  roads.  We  have  designed  and  constructed 
apparatus  that  will  record  the  entire  performance  of  the  engine  and 
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vehicle  on  the  road.     In  designing  this  apparatus,  the  following 
factors  were  taken  into  consideration: 

1.  Energy  input. 

2.  Energy  output. 

3.  Conditions  under  which  the  energy  was  transformed  from 
mechanical  energy  into  mechanical  thrust. 

The  apparatus  was  autographic,  and  designed  so  as  to  be  adaptable 
to  any  car.  Photographic  methods  were  eliminated  as  far  as  pos- 
sible, in  order  to  observe  the  records  while  they  were  being  taken. 
The  fuel  flow  measurement  is  made  with  a  flow  meter.  To  assure 
the  power  output,  the  accelerometer  method  is  used.  In  order  to 
use  the  accelerometer  to  measure  power  intake,  it  is  necessary  to 
measure  the  actual  acceleration  either  linear  or  against  gravity,  and 
second,  to  measure  rolling  resistance,  wind  resistance  and  various 
friction  losses  in  the  car.  The  sum  of  these  two  measurements  gives 
the  total  effective  thrust  of  the  car.  In  measuring  the  rolling  re- 
sistances of  the  vehicles,  the  roughness  of  the  road  enters  to  quite  a 
material  extent,  and  we  have  had  some  indications  of  possible  methods 
of  measuring  road  roughness  by  means  of  an  accelerometer. 

Mr.  Wm,  P.  Eno,  representing  the  Eno  Foundation:  Standardiza- 
tion of  General  Highway  TraflSc  Regulations  is  the  most  important 
step  for  the  immediate  future.  By  General  Highway  TraflSc  Regu- 
lations I  mean  those  regulations  which  are  all-suflScient  for  the  great- 
est city  and  contain  nothing  superfluous  for  the  smallest  village. 
Fortunately  we  have  such  a  set  of  general  regulations  ready  for 
universal  adoption.  These  general  regulations  have  passed  through 
numerous  revisions  since  their  first  oflScial  adoption  in  New  York 
on  October  30, 1903.  They  are  now  known  as  the  Council  of  National 
Defense  Code  of  General  Highway  TraflSc  Regulations. 

The  question  of  Special  Regulations  is  another  matter.  Special 
Regulations  need  not  be  printed  but  should  be  indicated  on  the  spot 
by  traflSc  guides  and  be  under  police  supervision,  guidance  and 
control. 

The  time  has  come  at  last  when  we  must  realise  that  traflSc  regu- 
lations planning  should  be  done  by  those  mentally  fitted  through 
scientific  training.  The  police  work  in  traflSc  regulation  should  be 
confined  to  supervision,  guidance,  control  and  enforcement  when 
necessary. 

I  feel  that  meetings  such  as  this,  and  others  I  have  attended 
lately,  are  most  encouraging.  It  means  that  we  shall  not  be  so  much 
alone  in  a  work  which  deserves  the  best  efforts  of  the  best  minds  in 
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the  country;  for  surely  there  is  no  other  subject  more  important  to 
the  world  than  ''the  regulation  of  the  movement  of  vehicles  and 
pedestrians  so  that  they  interfere  with  one  another  as  little  as  pos- 
sible and  are  enabled  to  go  from  point  to  point  in  the  shortest  time 
compatible  with  safety. 

Mr.  D,  C,  Fenner,  representing  Mr.  A.  J.  Brosseau  far  the  National 
Automobile  Chamber  of  Commerce:  Work  of  late  has  been  largely 
for  a  better  understanding  between  those  who  make  and  operate 
vehicles  on  the  road  and  those  who  are  charged  with  the  enforce- 
ment of  the  existing  laws  controlling  mainly  the  weight  and  sice  of 
vehicles.  The  work  has  received  considerable  impetus  of  late  on 
account  of  a  request  from  the  motor  vehicle  department  in  the  State 
of  Ck)nnecticut  for  some  practical  form  of  yardstick  or  formula  which 
might  be  used  for  quickly  gaging  the  capacity  not  only  of  the  well- 
known  makes  of  vehicles  which  are  now  on  the  market,  but  for  the 
home-made  vehicles — those  which  are  resurrected  from  the  different 
junk  dealers  in  the  community  and  put  together  without  any  great 
regard  for  their  braking  or  steering  ability,  vehicles  which  are  a 
distinct  menace  to  public  safety.  They  hold  up  traffic  on  the  road 
and  cause  undue  road  damage.  While  we  found  it  impossible  actually 
to  produce  the  yardstick  or  the  formula,  we  are  now  in  a  fair  way 
to  furnish  the  enforcement  officers  with  some  of  the  information 
which  they  require.  Data  on  maximum  allowable  load  upon  both 
front  and  rear  axles  are  being  obtained,  as  well  as  maximum  speed 
and  distance  required  to  stop  a  vehicle  traveling  at  that  speed  with 
either  set  of  brakes  operated  independently. 

Prof.  A.  H.  BUmchard,  representing  the  National  Highway  Traffic 
Association:  The  National  Highway  Traffic  Association  is  endeavor- 
ing, through  the  medium  of  its  annual  meeting  and  annual  conven- 
tion, the  meeting  of  its  five  divisional  organisations — North  Atlantic, 
South  Atlantic,  North  Central,  South  Central,  and  Western  Divi- 
sions, and  about  forty  National  Committees,  each  composed  of  from 
three  to  twenty-five  specialists,  to  formulate  basic  principles  and  to 
promote  the  efficiency  and  regulation  of  highway  traffic  and  highway 
transport.  In  order  to  give  some  idea  of  the  research  work  of  the 
Association,  the  titles  of  some  of  its  chief  National  Committees 
are  noted  as  follows:  Equitable  Distribution  of  the  Cost  of  Con- 
struction and  Maintenance  of  State  Highways;  Status  of  the  Con- 
struction of  Highway  Curves  and  Recommended  Practice  to  Increase 
Safety  of  Traffic;  Traffic  Center  Lines  on  Roadway;  Relative  Effi- 
ciency of  Different  Types  of  Car  Stop  Safety  Zones  and  Their  Rela- 
tion to  Parking  and  Ranking  Regulations;  Segregated  Traffic  Streets 
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in  Municipalities;  Widths  of  Roadways  and  Sidewalks  in  Munici- 
palities; TrafSc  Capacity  and  Widths  of  Highways  Outside  of 
Municipalities;  Traffic  Control;  Uniform  Highway  Signs;  Uniform 
Municipal  Traffic  Regulations;  Safety  Regulations  at  Railroad  Grade 
Crossings;  Interrelationship  of  Highway,  Railway  and  Waterway 
Transport;  The  Railroad  as  an  Operator  of  Highway  Transport; 
Regulations  Covering  Speeds,  Weights  and  Dimensions  of  Motor 
Trucks  and  Trailers;  Regulation  of  Overloading  of  Motor  Trucks; 
License  Fees  and  Motor  Vehicle  Taxation;  Lights  for  Highway 
Vehicles,  Motor-Driven  and  Horse-Drawn;  Economics  of  Highway 
Transport;  Highway  Transport  Franchises;  Highway  Transport 
Clearing  Houses;  Store  Door  Delivery;  Motor  Bus  Service  for  Con- 
solidated Rural  Schools. 

Dean  Anson  Marston,  representing  the  Aseociation  of  Land  Orant 
Colleges:  The  Association  of  Land  Grant  Colleges  has  not  yet  selected 
its  official  representative  on  the  Advisory  Board.  One  of  these  insti- 
tutions is  located  in  each  state,  and  all  were  established  by  Act  of 
Congress  in  1862.  Each  institution  has  funds  appropriated  by  the 
individual  state,  supplemented  from  federal  sources.  The  engineer- 
ing section  of  the  Land  Grant  Association  has  been  promoting 
engineering  research  in  these  institutions,  and  has  had  the  support 
of  the  general  Association  of  Land  Grand  Colleges  which  now  main- 
tains a  standing  committee  on  "Engineering  Experiment  Stations." 
Dean  C.  R.  Jones  of  the  University  of  West  Virginia,  is  secretary 
of  the  section,  and  secretary  of  the  standing  conunittee.  The  com- 
mittee collects  statistics  of  engineering  research  at  the  Land  Grant 
Colleges  in  the  various  states,  and  publishes  the  same,  quarterly. 
The  statistics  collected  and  reported  at  the  meeting  which  has  been 
held  in  Washington  this  week,  show  that  the  sum  of  1475,000  was 
spent  in  engineering  research  at  Land  Grant  Colleges  during  the 
past  year.  Eighty-four  men  at  such  colleges  are  devoting  full  time 
to  research;  66  devote  part  time  and  are  paid  for  their  work;  and 
more  than  300  men  devote  some  time  to  research,  but  without  pay. 
These  institutions  owe  special  obligations  to  the  country  and  to 
their  states;  their  mission  is  to  foster  both  engineering  education 
and  engineering  research.  A  number  of  institutions  are  engaged  in 
hii^way  research  work,  some  in  cooperation  with  the  highway 
organisations,  and  some  in  cooperation  with  the  Federal  Bureau  of 
Public  Roads.  I  may  speak  of  Iowa  State  College  with  which  I  am 
connected,  as  an  example.  This  institution  is  conducting  a  series 
of  impact  tests  on  highway  bridges;  a  special  investigation  into  the 
properties  of  various  typical  soils  in  Iowa  as  related  to  highways 
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and  engineering  structures;  an  extensive  research  on  the  theory  of 
loads  on  culverts;  and  other  broad  researches  on  tractive  resistances 
on  roads,  fuel  consumption  in  motor  vehicles  as  affected  by  road 
surfaces  and  grades;  besides  many  researches  in  other  lines  of 
engineering. 

Captain  P.  St  J.  Wilson,  of  the  U.  8.  Bureau  of  Public  Roads: 
I  have  been  requested  to  represent  the  American  Association  of  State 
Highway  Officials  in  place  of  Ck)l.  Uhler,  whose  death  was  announced 
this  afternoon.  I  have  been  so  recently  requested  to  take  Ck)l.  Uhler's 
place,  that  I  really  do  not  know  Just  what  the  Association  has  been 
doing  particularly.  Mr.  Mattimore,  who  spoke  to  you  this  after- 
noon about  his  work,  is  Chairman  of  the  Research  Committee  of 
the  American  Association  of  State  Highway  Officials,  and  the  work 
of  the  Association  through  him  is  connected  with  the  work  here. 
The  State  Highway  Officials  Association  is  made  up  of  a  compara- 
tively small  number  of  officials,  and  as  a  body,  their  funds  for 
research  work  are  quite  limited.  The  individual  states  are  cooperat- 
ing with  the  Bureau  of  Public  Roads  and  State  Highway  Departments, 
and  are  getting  valuable  information.  The  Association  can  save  a 
great  deal  of  money  for  the  country. 

Mr.  Prevost  Hubbard,  representing  the  American  Society  for  Testing 
Materials:  There  are  a  number  of  committees  of  the  American  Society 
for  Testing  Materials  whose  work  is  directly  or  indirectly  related  to 
highway  research;  conunittees  on  iron  and  steel,  concrete  and  concrete 
aggregates,  brick,  timber,  drain  tile  and  a  number  of  others.  Perhaps, 
however,  the  work  of  Committee  D-4  on  road  and  paving  materials 
is  the  most  closely  related  to  highway  research.  This  committee  is 
composed  of  sixty  members  and  its  work  is  divided  under  two  sub- 
conunittees,  one  on  non-bituminous  road  materials  and  the  other  on 
bituminous  road  materials.  Both  sub-committees  are  divided  into  a 
number  of  sectional  committees,  to  each  of  which  is  assigned  some 
individual  research  problem  in  connection  with  the  standardisation  of 
tests,  methods  of  sampling,  or  specifications  for  highway  materials. 
There  are  in  all  approximately  forty  of  these  sectional  committees 
now  at  work.  During  the  past  three  years  Committee  D-4  has  been 
especially  active,  and  I  believe  I  am  safe  in  saying  that  during  this 
time  no  other  committee  of  the  Society  has  been  responsible  for  pro- 
posing a  greater  number  of  methods  of  testing,  methods  of  sampling 
and  specifications.  Already,  as  a  result  of  the  committee's  work,  the 
Society  has  adopted  three  standard  specifications  and  seventeen 
standard  methods  of  tests  and  sampling.    In  addition  there  have  been 
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proposed  tweoty-five  tentative  specifications  and  ten  methods  of  tests 
and  sampling. 

The  work  of  the  committee  is  not  yet  complete,  as  there  are  a 
nmnber  of  tests  and  specifications  which  are  not  at  the  present  time 
either  in  tentative  or  standard  form.  The  committee  is  endeavoring, 
however,  to  hasten  its  work  as  much  as  possible,  so  as  to  make  avail- 
able its  tests  and  specifications  for  the  use  of  workers  in  other  fields 
of  highway  research,  as  well  as  for  the  regular  producer  and  consumer 
of  highway  materials. 

Dr.  H,  C.  Dickinson,  Research  Manager,  Society  of  Autotnotive 
Engineers:  Some  time  ago  the  Society  of  Automotive  Engineers  estab- 
lished a  Research  Department  as  an  integral  part  of  its  headquarters 
organization.  The  purpose  was  to  centralize  the  research  activities 
of  the  industry,  of  the  various  manufacturers,  and  of  the  educational 
institutions,  et  cetera,  which  were  working  on  problems  of  interest  to 
the  automotive  engineers,  and  to  consider  the  establishment  of  a  sys- 
tematic research  program  which  might  make  for  the  eventual  progress 
of  the  industry. 

One  of  the  first  questions  was:  Do  we  intend  to  organize  an  inde- 
pendent research  laboratory?  And  that  was  answered  negatively. 
Research  facilities  are  fairly  extended,  and  the  Research  Department 
has  therefore  aimed  to  aid  in  the  solution  of  the  general  research 
problems  of  the  industry  as  a  whole  through  the  systematization  of 
the  existing  facilities.    A  number  of  projects  have  been  under  way. 

One  problem,  which  happens  to  be  the  main  activity  of  the  Depart- 
ment, may  merit  a  few  words  of  explanation  because  it  is  typical  of 
the  sort  of  problem  which  we  wish  to  undertake. 

The  quality  of  gasoline  is,  of  course,  a  matter  of  common,  everyday 
discussion.  In  the  interests  of  the  petroleum  industry,  the  automotive 
industry,  and  the  car  owner,  it  is  necessary  to  determine  what  kind 
of  gasoline  will  give  the  average  vehicle  the  greatest  number  of  miles 
of  transportation  per  barrel  of  crude  oil  used  in  the  production  of  this 
fuel.  The  Society  of  Automotive  Engineers,  in  conjunction  with  the 
National  Automobile  Chamber  of  Commerce  and  the  American  Petro- 
leum Institute,  organized  an  extensive  program  to  arrive  at  the  solu- 
tion of  this  problem.  This  program  includes  very  precise  and  scientific 
road  tests  of  vehicles  and  tests  of  fuels,  which  are  being  conducted  by 
the  United  States  Bureau  of  Standards,  the  United  States  Bureau  of 
Mines,  and  other  government  departments,  with  the  support  and  co- 
operation of  the  three  organizations  previously  mentioned.  This 
program  is  now  virtually  complete,  and  results  will  be  published 
shortly. 


Digitized  by 


Google 


PROCEEDINGS  OF  SECOND  ANNUAL  MEETING  85 

In  addition  to  this  cooperative  project,  the  S.  A.  E.  Research  De- 
partment arranged  for  similar  tests  by  several  of  the  companies  which 
manufactm^  automobiles.  Each  undertook  to  make  series  of  service 
tests  with  cars  of  their  own  make,  using  for  test  purposes  four  fuels 
of  varying  volatility  and  keeping  careful  record  of  the  results  obtained 
with  each  fuel. 

Tests  were  run  last  summer,  and  a  series  will  be  run  in  winter 
weather,  so  that  accurate  record  may  be  kept  of  the  effect  on  car 
performance  of  temperature  fluctuations  when  different  fuels  are  used. 

One  other  project  of  the  Research  Department  which  should  appeal 
particularly  to  this  conmiittee  is  an  investigation  of  road  surfaces. 
We  are  anxious  to  find  out  if  the  non-skid  devices  should  properly 
be  applied  to  the  tire  or  the  road;  what  modifications  of  road  traffic 
regulations  are  necessary  to  make  traffic  safer;  what  various  types  of 
trucks  cost  to  operate;  the  stresses  to  which  tires  are  subjected  on 
different  types  of  roads  and  with  different  types  of  load.  These  are 
a  few  topics  picked  at  random  from  our  Highway  Research  program. 

Our  Highways  Conmiittee  has  only  just  begun  to  operate,  but  we 
wish  to  cooperate  in  the  most  efficient  and  effective  way  possible  with 
the  organisations  now  engaged  in  that  important  field. 

Mr.  Charles  M.  Manley:  Dr.  Dickinson  asked  me  to  make  a  state- 
ment for  the  Society  of  Automotive  Engineers.  In  Dr.  Dickinson's 
remarks  he  omitted  one  thing  in  which  the  automotive  engineers  are 
very  keenly  interested,  and  which  is  of  great  importance  to  them,  and 
that  is  operation  also,  including  maintenance  of  vehicles.  The  society 
is  giving  attention  to  this  very  important  field  of  operation,  which 
will,  I  believe,  within  fifteen  years,  possibly  less,  be  a  great  deal 
bigger  than  the  making  or  the  selling  of  them. 

Mr.  Nelson  P.  Lewis,  far  the  American  Society  for  Municipal  /m- 
provements.  While  the  name  of  this  Society  might  give  the  impres- 
sion that  its  interests  and  activities  are  confined  to  what  might  strictly 
be  called  "municipal  improvements,"  the  subject  of  highway  improve- 
ment makes  a  strong  appeal  to  the  Society,  and  its  interests  extend 
not  only  to  city  streets,  but  to  interurban,  state,  and  even  national 
highways,  or  to  the  approaches  to  and  exits  from  cities  and  their 
connection  with  each  other  and  the  rest  of  the  country.  As  indicating 
the  degree  of  such  interest  and  activity,  the  Society  has  the  following 
standing  committees  or  sub-committees  on  specifications: 

1.  Bituminous  pavements,  including  surface  treatment. 

2.  Brick  pavements. 

3.  Cement  concrete  pavements. 


Digitized  by 


Google        J 


86  ADVISORY  BOARD  ON  HIGHWAY  RESEARCH 

4.  Stone  block  pavements. 

5.  Wood  block  pavements. 

6.  Sidewalks  and  curbe. 

7.  Sewers. 

8.  Sub-grade  and  foundations. 

9.  Street  railway  pavements  and  track  construction. 

It  also  has  two  special  committees  on  standard  tests,  one  for  bitu- 
minous materials  and  another  for  non-bituminous  materials. 

Mr.  Ward  P.  Christie,  Research  Engineer  of  the  Associated  General 
Contractors:  Investigations  by  the  Associated  General  Contractors 
of  America,  in  the  field  of  construction  economics,  have  been  especially 
directed  toward  the  improvement  of  construction  methods  and  elimi- 
nation of  wasteful  habits  or  practice  in  the  highway  industry.  The 
principal  problems  now  under  consideration  are: 

(a)  Lengthening  the  construction  season. 

(b)  Reducing  seasonal  fluctuation. 

(c)  Breaking  down  the  peak  demands  for  material  transportation  in 

late  summer. 

(d)  Inducing  other  industries  to  distribute  transportation  demand. 

(e)  Developing  winter  methods  of  construction. 

(f)  Reducing  labor  turnover  and  idleness  by  performing  all  possible 

work  in  the  winter  season. 

These  problems,  the  solution  of  which  in  a  measure  depends  upon 
cooperative  action  between  the  various  elements  of  the  construction 
industry,  the  railroads  and  other  industries,  are  primarily  concerned 
with  the  reduction  of  highway  costs.  Results  of  the  investigation  so 
far  made  are  qualitative  rather  than  quantitative,  as  the  data  and 
statistics  available  are  very  meager.  The  tendency  and  general  results 
of  instituting  the  action  implied  in  these  subjects,  however,  has  been 
clearly  determined,  and  the  Association  hopes  to  develop  information 
which  will  indicate  the  amount  of  saving  possible. 

Mr.  W.  0.  Hotchkiss,  representing  the  Association  of  American  State 
Geologists:  The  interest  of  State  Geological  Surveys  in  highway  re- 
search varies  greatly.  In  a  few  states,  as  Missouri,  Wisconsin,  Mary- 
land, and  North  Carolina,  the  state  geologist  played  a  large  part  in 
inaugurating  the  state  highway  program.  This  has  given  the  geologist 
a  keen  appreciation  of  the  help  that  he  can  give  the  highway  engineer, 
and  much  has  been  done  in  these  and  other  states  in  looking  up  various 
local  materials  that  may  be  available  for  road  construction.    These 
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materials  are  concrete  aggregatee— Band,  gravel,  and  various  kinds 
of  rock  suitable  for  coarse  aggregate— and  material  for  sand-clay 
roads  and  gravel  roads. 

The  various  geological  surveys  are  glad  to  do  everything  they  can 
when  called  upon  by  the  highway  engineer.  The  chief  difficulties  are 
that  the  geologists  know  too  little  of  the  highway  needs,  and  the 
highway  engineers  know  too  little  of  what  help  the  geologist  can 
render.  The  result  is  that  there  is  far  too  little  cooperation  for  the 
good  of  both.  The  highway  departments  have  occasionally  employed 
geologists  who  were  ill-fitted  to  do  the  work  needed,  and  since  to  the 
highway  engineer  all  geologists  are  alike,  the  Department  consequently 
has  no  very  high  opinion  of  geologists  in  general.  This  is  about  the 
same  as  though  a  business  man  needing  a  sewer  system  for  a  large 
plant  were  to  employ  an  engineer  graduate  to  design  it,  and  because 
the  poor  fellow  was  an  electrical  engineer  and  gave  him  the  kind  of 
service  that  might  be  expected,  should  condemn  all  engineers.  I 
would  caution  highway  departments  that  there  are  many  varieties  of 
geologists,  and  good,  medium,  and  poor  grades  of  each  of  these  varie- 
ties. If  a  geologist  is  needed,  be  sure  to  get  one  who  is  properly 
qualified  to  get  the  results  needed. 

Mr.  Fred  M,  Rosseland,  representing  the  National  Safety  Catmcil: 
The  National  Safety  Council  has  a  membership  of  some  3,500  mem- 
bers, employing  six  million  workers,  and  also  has  thirty-four  local 
councils  in  as  many  different  communities.  We  have  sixteen  industrial 
sections  of  our  membership  in  addition  to  our  Public  Safety  and  Edu- 
cational sections.  More  than  one  thousand  leaders  in  safety  work 
are  serving  on  the  Councirs  committees  and  in  its  sectional  activities 
and  many  more  executives  serve  the  local  councils. 

Our  Engineering  Section  was  organised  with  the  same  high  stand- 
ards set  up  by  the  National  Engineering  Societies  and  has  been 
maintained  on  that  plane,  so  that  its  members  can  speak  authorita- 
tively from  the  technical  standpoint.  Our  library  is  filled  with  the 
accident  prevention  experience  of  our  industrial  membership,  plus 
much  material  on  public  safety — all  of  which  will  be  available. 

Dean  A.  N.  Johnson:  My  work  has  been  in  cooperation  with  the 
Bureau  of  Public  Roads  and  the  State  Roads  Commission  of  Mary- 
land. We  have  made  a  traffic  study  and  have  produced  a  traffic  map 
showing  the  flow  of  traffic  over  the  state  highway  system.  There  are 
about  180  stations  at  which  counts  have  been  taken  for  a  number 
of  years.  Since  this  map  was  made,  coimts  have  continued  and  we 
expect  to  produce  another  map  with  two  years'  additional  data.  We 
shall  then  have  a  fairly  definite  curve  of  increase  of  traffic. 
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Another  project  that  has  been  under  way  is  a  study  of  concrete 
roads  of  Maryland.  There  were  in  operation,  during  the  past  two 
sununerSi  trucks  with  core-drill  outfits  which  have  taken  samples  of 
cores  over  the  entire  state  highway  system.  About  one-half  of  the 
work  was  done  a  year  ago,  and  half  the  work  was  done  this  past 
summer,  which  has  resulted  in  securing  about  1,600  core  samples. 
The  estimated  total  cost  of  core  sampling,  that  is,  of  getting  the 
sample  in  the  field,  bringing  it  to  the  laboratory,  preparing  it  for 
testing  and  testing  it,  is  approximately  $6.60  a  core. 

There  had  been  some  similar  tests  made  and  some  intimation  that 
as  the  concrete  had  remained  in  service  it  was  gradually  becoming 
weaker.  It  was  with  the  purpose  of  studying  this  phenomenon  further 
that,  in  addition  to  taking  the  samples  from  the  roads  and  getting  the 
crushing  strength,  we  have  made  some  investigations  of  the  elastic 
properties  of  the  concrete,  to  determine  particularly  what  effect  con- 
tinued traffic  loading  might  have  had.  The  field  samples  will  be 
compared  with  the  tests  made  in  the  laboratory  under  definitely  known 
conditions.  So  far  a  comparison  of  results  from  tests  of  the  samples 
secured  from  the  roads  has  failed  to  indicate  that  there  is  any  relation 
between  the  length  of  time  the  road  has  been  in  service  and  the 
strength  of  the  concrete.  In  connection  with  the  laboratory  teste  of 
the  fatigue  of  concrete,  we  have  devised  a  machine  from  which  some 
very  significant  results  are  expected. 

ELECTION  OF  OFFICERS 

Report  of  Committee  on  Nominations. 

The  following  nominations  for  officers  of  the  Advisory  Board  were 
reported  by  the  Committee  Chairman,  Mr.  A.  T.  Goldbeck: 

Chairman,  Dean  A.  N.  Johnson. 
Vice-chairman,  Mr.  A.  D.  Flinn. 
Executive  Committee: 

Mr.  Henry  M.  Crane  (renominated). 
Mr.  Thos.  H.  MacDonald  (renominated). 
Prof.  T.  R.  Agg. 

The  report  of  the  committee  was  accepted  and  the  Director  cast 
the  ballot  of  the  Board  for  the  nominees. 

Budget  Dr.  Hatt:  We  shall  require  the  following  amounts  of 
money  for  carrying  out  the  work  of  the  Board: 
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$15,000  for  the  expenses  of  the  Director's  Office. 
20,000  for  committee  expenses. 


S35,000  total. 

115,000  is  in  sight,  leaving  $20,000  to  be  raised  by  the  Ways  and 
Means  Conmiittee  which  will  be  appointed  by  the  Executive  Com- 
mittee. 

Chairman:  The  Chair  understands  that  the  place  of  the  next 
meeting  will  be  left  to  the  Executive  Committee. 

Adjourned  at  10:30  p.  m. 
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FOREWORD 

The  point  has  frequently  been  made  by  research  men  that  it  is  as 
impossibley  as  it  would  be  undesirable,  to  standardize  methods  of 
research. 

To  the  extent  that  research  is  an  ezpreamon  of  individual  person- 
ality and  geniuSy  standardixation  is  as  impossible,  as  out  of  harmony 
with  the  spirit  of  research,  as  is  pieoe-work. 

But  research  is  not  wholly,  or  even  largely,  an  expression  of  per- 
sonality and  genius.  However  much  these  individual  qualities  may 
enter  into  the  conception  of  research  problems,  researdi  work  itself 
is  actually  conducted,  in  the  main,  by  orderly,  methodical  proce- 
dures, the  und^lying  principles  and  many  of  the  details  of  which 
may  be  definitely  expressed,  and  must  be  clearly  understood  and 
faithfully  followed,  if  the  experimental  program  is  to  lead  to  coin 
sistent  and  comparable  results. 

*Oommittiee  on  Food  and  Notritlon,  DlTislon  of  Biology  and  Agrlealtaie^ 
National  Beaearch  OooneiL  Members  of  Soboommittee  on  Animal  Notritlon 
are:  B.  B.  Forbes,  Direetor,  Institute  of  Animal  Nutrition,  Pennflylvanla  State 
College,  State  College,  Pcnn^lTania,  Chaiiman;  H.  &  Grindley,  F.  B.  ] 
G  EL  Bddea,  and  G  B.  Mbolton. 
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Those  cognizant  of  the  present  status  of  research  work  in  animal 
production  agree  that  great  improvement  awaits  the  standardization 
and  rationalization  of  methods — ^not  as  a  means  for  the  regulation  of 
genius,  but  for  the  elimination  of  bad  logic  and  inefficient  procedure. 

During  a  number  of  years  this  subject  of  improvement  and  unifi- 
cation of  methods  has  been  a  feature  of  the  work  of  the  American 
Society  of  Animal  Production,  as  provided  for  by  its  standing  com- 
mittee on  Methods  of  Investigation;  in  fact,  this  paper  was  begun 
as  a  report  of  the  aforesaid  committee,  and  was  taken  up  by  the 
Committee  on  Food  and  Nutrition  of  the  National  Research  Council, 
on  the  request  of  members  of  the  Society  of  Animal  Production,  for 
the  purpose  of  stimulating  the  project  in  several  ways,  but  especially 
through  the  provision  of  funds  to  defray  expenses  of  conferences. 

This  paper  is  presented,  then,  not  as  a  complete  and  final  expres- 
sion on  the  subject,  but  as  a  condensed,  preliminary  treatise,  intended 
as  a  logical  starting-point  for  a  further,  continuous  and  more  detailed 
consideration. 

As  to  scope,  this  paper  is  especially  in  the  field  of  the  animal  hush 
bandman,  and  does  not  seek  to  treat  of  either  chemical  analysis  or 
physiological  research. 
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1.  GENERAL  PROCEDURE  IN  ANIMAL  EXPERIMENTATION 

Pbbparation  op  Plans 

Clear,  accurate,  comprehensive,  and  detailed  plans  of  the  specific 
investigation  which  has  been  selected  should  be  prepared.  The 
plans,  in  a  tentative  form,  should  be  submitted  in  full,  for  criticism, 
to  the  members  of  the  department,  and  to  the  administrative  head 
of  the  institution.  No  investigation  should  be  started  until  the  plans 
for  the  same  have  been  matured  and  perfected.  Each  phase  of  the 
work  of  the  investigation,  as  herein  outlined,  should  be  given  careful 
and  thorough  consideration  and  study  in  the  preparation  of  the 
plans. 

Statbmbnt  of  Pboblbm 

A  prime  requisite  of  successful  investigation  is  a  clear  and  definite 
formulation  of  the  problem  to  be  solved.  An  ambiguous  question 
addressed  to  nature  is  likely  to  receive  an  ambiguous  answer.  The 
most  successful  investigation  is  likely  to  be  one  dealing  with  a  single 
clear-cut  problem. 

Study  of  thb  Litebaturb  upon  thb  Problbm 

The  first  essential  in  properly  outlining  an  investigation  is  a  thor- 
ough knowledge  of  the  previous  investigations  on  the  specific  sub- 
ject and  also  on  the  closely  related  subjects.  Such  knowledge  can 
be  gained  only  by  a  thorough  study  of  the  literature  dealing  with  the 
problem.  In  this  study  the  preparation  of  abstracts  of  methods  and 
results,  and  the  compilation  of  a  bibliography  are  always  helpful, 
and  are  really  essential  to  the  proper  recognition  of  that  which  has 
gone  before. 

Choicb  op  Kind  op  Animal  as  Subjbct  for  Experimbnts 

Certain  lines  of  animal  experimentation,  especially  such  as  have 
to  do  with  fundamental  principles  of  nutrition,  requiring  large  num- 
bers of  individual  subjects,  purified  food  material,  and  long  periods 
of  observation  (in  terms  of  the  life  span)  may  be  carried  on  with 
minimum  expenditure  of  time,  labor,  and  money  with  small  animak 
such  as  mice,  rats,  rabbits,  guinearpigs,  and  poultry. 

Thus  experiments  on  the  occurrence  and  quantitative  distribution 
of  the  vitamins  among  foods  end  feeds  have  been  conducted,  so  far, 
mostly  with  the  smaller  animals,  since  such  work  involves  the  use  of 
expensive  artificial  food  materials,  but  especially  because  vitamin 
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deficiencies  which  are  manifested  by  characteristic  effects  with  these 
small  animals  have  not  yet  been  so  definitely  and  generally  associated 
with  miequivocal  symptoms  in  the  larger  farm  animals. 

Also,  certain  kinds  of  evidence  as  to  the  efficiency  of  feed  con- 
stituents, such  as  protein  and  mineral  substances,  for  maintenance, 
growth,  lactation  and  other  physiological  processes,  can  advantage- 
ously be  obtained  from  work  with  small  laboratory  animals.  In  all 
such  investigations,  however,  there  is  a  question  as  to  the  applicar 
bility  of  the  results  to  the  larger,  slower-growing  farm  animals,  and 
their  confirmation  as  bearing  upon  these  species,  in  all  practicable 
ways,  is  essential  to  the  deduction  of  safe  guides  for  use  in  animal 
production. 

Differences  in  susceptibility  to  such  influences  as  vitamin  defi- 
ciency must  also  be  considered ;  and  we  must  bear  in  mind  the  fact 
that  while  the  fundamental  la^s  of  growth  are  in  all  probability 
quite  similar,  if  not  identical,  for  farm  animals  and  for  small  labora- 
tory animals,  our  practical  interests  are  not  confined  to  those  funda- 
mentals in  which  all  mammals  agree,  but  are  based  largely  upon 
physiological  superficials — upon  differences  in  emphasis,  or  accentuar 
tion,  of  the  same  set  of  fundamental  principles. 

The  economic  usefulness  of  results  of  nutrition  investigations  is 
not  necessarily  assured  by  the  establishment  of  the  fundamental 
principles  involved,  but  is  apt  to  require  a  demonstration  of  facts 
of  interest  as  applying  to  the  species  of  interest. 

It  is  well,  therefore,  in  the  choice  of  the  species  of  animals  to  be 
used  in  a  nutrition  investigation,  to  bear  in  mind  the  fact  that  there 
are  advantages  in  using  as  subjects,  when  it  is  practicable,  the  species 
to  which  the  results  are  to  be  applied.  In  this  connection  the  ex- 
perimenter should  also  have  in  mind  the  audience  whom  he  would 
reach  with  his  results.  The  agricultural  public  is  more  easily  and 
effectively  reached  with  results  of  experiments  with  farm  animals 
than  with  results  from  investigations  with  other  species  which,  be- 
cause of  considerations  of  economy  of  time,  labor,  and  money,  are 
more  commonly  used  for  laboratory  studies  in  the  field  of  nutrition. 
Other  considerations  which  may  enter  into  the  choice  of  kind  ol 
animal  for  experimental  use  are  rapidity  of  growth,  reproduction 
or  other  increase,  the  vigor  of  response  to  feed,  and  adaptability  to 
the  necessary  restrictions  of  the  experimental  routine. 

In  the  study  of  problems  relating  specifically  to  animal  production, 
such  as,  for  instance,  the  digestibility,  comparative  nutritive  values, 
or  net  energy  values  of  feeds,  the  relative  utilization  of  feeds  for 
different  forms  of  production,  the  specific  feed  requirements  for 
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maintenance  and  production,  or  any  problem  involving  economic 
aspects  of  feeding  for  production,  the  use  of  farm  animals  as  subjects 
is,  of  course,  imperative. 

Breed  and  type  of  animals. — ^Experimental  lots  of  animals  to  be 
used  as  a  means  for  the  comparison  of  feeding  or  other  conditions 
must  be  of  the  same  type  and  breed.  Diversity  within  the  lots 
should  be  restricted  in  all  practicable  ways,  in  order  to  reduce  the 
number  of  varying  factors  involved,  and  dose  blood  relationship  is  a 
desirable  condition.  The  uniform  distribution  of  litter  mates  among 
the  lots  is  one  means  of  contributing  to  this  end.  A  definite  and 
accurate  description  of  each  animal  should  be  recorded  at  the  begin- 
ning of  the  exp^iment. 

Sex. — ^Experimental  subjects  should  be  so  chosen  that  their  sex 
shall  not  constitute  an  unequal  or  an  unnecessarily  disturbing  in- 
fluence. The  bearing  of  this  principle  differs  with  the  age  and 
species. 

Age. — ^Except  in  studies  of  the  influence  of  age  it  is  imperative 
that  all  of  the  animals  serving  as  subjects  in  an  experiment  be  of 
practically  the  same  age,  since  the  rapidity,  economy  and  composi- 
tion of  the  increase,  and  even  the  cost  of  maintenance,  are  materially 
influenced  by  this  factor. 

The  limits  of  variation  permissible  will  increase  with  the  age. 
Thus,  at  the  age  of  three  months  the  animals  selected  should  be 
within  one,  or  at  the  most,  two  weeks  of  the  same  age,  while  at  two 
years  a  variation  of  two  months  is  permissible. 

In  certain  types  of  experiments  the  animals  within  the  lots  may 
vary  in  respect  to  age,  but  the  several  lots  should  be  closely  com- 
X>arable  in  this  regard. 

The  exact  age  of  each  animal  should  be  known  and  recorded  when- 
ever possible. 

Functional  capacity. — ^In  experiments  on  the  effect  of  feeding,  or 
other  conditions,  on  the  production  of  milk  or  butterf  at,  the  different 
lots  of  animals  should  be  not  only  of  approximately  the  same  age 
and  breed,  but  also  of  approximately  the  same  functional  capacity, 
and  at  the  same  stage  in  the  period  of  lactation.  In  certain  types  of 
investigations  which  involve  comparisons  of  results  from  a  series  of 
experimental  periods  with  the  same  animals  uniformity  of  breed, 
type,  sex  and  age  of  the  subjects  on  which  such  series  of  observations 
are  made  may  not  be  so  important. 

Previous  treatment. — ^The  experimental  animals  should  preferably 
be  selected  from  the  same  herd  or  flock.  If  it  be  necessary  to  select 
animals  from  different  herds  or  flocks,  or  from  different  localities. 
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they  must  be  submitted  to  a  preliminary  feeding  period  of  from  one 
to  four  or  more  weeks  (depending  upon  the  nature  of  the  investiga- 
tion) during  which  all  must  be  fed  alike. 

Due  observance  should  also  be  accorded  the  fact  that  this  previous 
treatment)  as  affecting  nutritive  and  physiologic  reserves,  may  deter- 
mine the  nature  and  extent  of  reaction  to  the  conditions  of  the  experi- 
ment. In  recognition  of  this  principle  it  is  well  that  animals  serving 
as  subjects  for  experimental  work  should  have  been  so  reared  or 
treated  as  to  be  in  a  state  of  nutrition  fairly  representative  of  those 
animals  to  which  the  results  are  to  apply  in  practice.  In  experi- 
ments involving  drafts  upon  nutritive  reserves  the  whole  history  of 
growth  of  the  subjects  may  be  of  importance  as  affecting  availability 
for  the  purpose.  In  experiments  involving  irksome  confinement, 
adequate  time  should  be  allowed  for  adjustment  to  the  experimental 
conditions.  In  short,  the  establishment,  within  the  experimental 
subjects,  of  a  definite  and  favorable  nutritional  basis  or  background 
against  which  results  are  to  be  observed  and  measured  is  essential  to 
the  most  satisfactory  conclusions,  and  is  often  as  important  as  the 
results  of  the  experimental  treatment  itself. 

Only  animals  which  are  apparently  healthy  and  normal,  and  ap- 
parently functionally  alike,  should  be  selected  for  experimental  use; 
and  any  such  tests  as  may  be  found  effective  to  prove  them  so  should 
be  made.  (See  under  Preliminary  Feeding,  Feeding  Experiments^ 
page  36.) 

Manaqbment  and  Care  of  Experimbntal  Subjects 

In  the  care  of  the  subjects  of  an  experiment  we  should  seek  to 
exclude  all  influences  which  would  affect  results  unequally,  or  other- 
wise in  such  manner  as  to  tend  to  obscure  a  clear-cut  response  to  the 
experimental  inquiry. 

The  handling  of  the  subjects  of  an  experiment  should  be  entrusted 
only  to  attendants  who  understand  the  behavior  and  requirements 
of  the  animals  involved,  and  whose  kindliness  and  regularity  may 
be  depended  upon  absolutely. 

A  considerable  measure  of  restraint  of  the  animal's  activities  is 
often  essential  to  the  conduct  of  exacting  experiments,  and  it  is  im- 
portant in  preserving  the  hearty  cooperation  of  the  subjects  that  they 
be  treated  with  consideration,  and  that  they  be  assured  in  ways  that 
they  understand  that  all  is  well  and  that  they  are  in  friendly  hands. 
Animals  learn,  some  of  them  very  quickly,  to  appreciate  the  spirit  of 
the  caretaker. 
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Radical  changes  of  environment  tax  the  adaptability  of  ftnifnalfl 
just  as  they  do  that  of  human  beings.  In  experiments  of  a  refined 
nature,  sufficient  time  should  be  allowed  the  subjects  of  the  experi- 
ment to  become  thoroughly  accustomed  to  the  changed  circum- 
stances neoeasary  to  the  conduct  of  the  investigation^  so  that  they 
may  feel  at  home,  before  the  experiment  begins.  A  restless  animal, 
out  of  harmony  with  its  environment,  is  unfit  for  use  in  a  study  of 
normal  processes. 

In  general,  all  influences  which  tend  to  increase  the  sense  of  well- 
being  of  the  experimental  subjects  are  conducive  to  liberal  and  uni- 
form production,  and  in  this  way  favor  consistent  and  satisfactory 
results.  The  care  of  the  animals  and  their  reqwnse  to  the  feed  are 
of  such  importance  that  some  one  who  is  responsibly  interested 
should  give  these  matters  his  personal  attention. 

The  methods  of  cleaning  of  the  animals  and  their  surroundings 
will  naturally  vary  much  with  the  nature  of  the  investigation.  The 
principles  of  importance  are  that  the  cleaning  of  the  animal  addi 
greatly  to  his  comfort,  and  tl^us  to  his  reliability  as  an  experimental 
subject,  and  that  the  quarters  used  in  some  kinds  of  investigations, 
metabolism  experiments,  for  instance,  may  impose  such  restraint 
upon  the  animal  that  he  will  be  unable  to  clean  himself  in  his 
habitual  ways.  For  instance,  a  pig,  in  a  metabolism  crate,  is  unable 
to  free  himself  from  skin  secretions,  as  ordinarily  aocomplidied  by 
wallowing.  He  therefore  becomes  very  dirty  and  uncomfortable 
unless  regularly  and  thoroughly  cleaned. 

In  exact  experiments  no  bedding  materials  which  the  animals  can 
eat  should  be  used,  and  the  stalls  or  crates  should  be  so  constructed 
that  no  wood  or  other  material  foreign  to  the  investigation  can  be 
gnawed  and  eaten,  thus  contaminating  the  excreta. 

Water  should  be  supplied  to  experimental  animals  in  a  satisfac- 
tory quality,  and  in  unlimited  amounts,  except  in  studies  of  water 
requirements.  Distilled  water  should  be  given  in  investigations  in- 
volving mineral  metabolism.  Water  should  be  given  at  regular 
times  or  should  be  accessible  at  all  times. 

In  the  feeding  of  experimental  animals  important  considerations 
are  that  the  weighing  be  done  by  a  responsible  person,  that  the  feed- 
ing be  carried  out  with  regularity,  that  waste  of  feed  by  the  animals 
be  prevented,  and  that  refused  feed  be  accurately  aocoimted  for. 

The  consumption  of  salt  should  be  controlled  by  some  orderly 
process  If  it  be  fed  mixed  with  the  feed  it  must  be  known  that  the 
amount  given  is  satisfactory.     It  must  not  be  assumed  that  the  efifect 
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of  mineral  supplements  given  with  the  feed  will  be  the  same  as 
though  fed  separately.    The  effects  differ  in  important  ways. 

It  is  essential  in  all  investigations  of  normal  metabolism  that  the 
animals  experimented  upon  shall  remain  in  all  ways  in  that  perfectly 
healthy  state  to  which  the  results  are  to  apply. 

When  the  exercise  afforded  by  the  method  of  the  experiment  is  in- 
sufficient for  the  maintenance  of  normal  functional  activities  the 
animals  must  be  given  such  additional  exercise  as  they  require,  at 
regular  times  and  in  the  same  manner  each  day. 

The  Taking  of  Livb  Weights 

The  accurate  determination  of  the  live-weight  of  an  animal  is  in- 
deed a  difficult  matter,  on  account  of  variations  in  the  content  of  the 
alimentary  tract  and  bladder.  Important  considerations  in  this 
connection  are  (1)  that  weights  must  be  taken  under  as  nearly  uni- 
form conditions  as  possible,  with  reference  to  feeding  and  watering, 
(2)  that  the  more  nearly  empty  the  alimentary  tract  of  the  animal, 
the  less  is  the  possibility  of  variation 'in  live-weight,  (3)  that  the 
average  of  several  weights  is  usually  more  valuable  than  a  single 
weight,  and  (4)  that  in  refined  experiments  of  an  exact  nature  the 
taking  of  frequent  (preferably  daily)  live-weights,  thus  allowing  of 
the  plotting  of  a  curve  to  indicate  the  increase  (or  decrease)  is  the 
most  satisfactory  method,  and  is  recommended  where  this  procedure 
is  practicable. 

When  experimental  animals  are  unused  to  the  weighing  process 
an  error  in  the  use  of  averages  of — ^let  us  say — three  to  five  weights, 
taken  on  consecutive  days,  may  result  from  disturbance  of  eating, 
drinking,  and  elimination  of  excreta.  Under  such  circumstances 
animals  of  nervous  disposition  may  give  widely  varying  weights  the 
average  of  which  may  less  closely  approximate  the  true  weight  than 
does  the  first  weight  of  such  a  series.  Under  the  same  circumstances 
other  animals  of  more  phlegmatic  disposition  may  give  remarkably 
consistent  weights,  day  after  day.  (See  also  Live  Weights,  Feeding 
Experiments,  page  38.) 

Selection  and  Sampling  op  Feeds 

The  feeds  selected  should  be  of  the  best  available  grade,  unless 
different  grades  are  being  compared ;  the  apparent  quality  should  be 
observed  and  recorded,  and  the  composition  should  be  determined  by 
chemical  analysis.  Before  the  beginning  of  an  experiment  a  suffi- 
cient quantity  of  each  of  the  feeds  should  be  selected,  from  one 
source  if  possible.    In  these  provisions  due  recognition  should  be 
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accorded  the  fact  that  feeds  vary  greatly  in  composition,  and  that 
the  relative  values  of  feeds  may  be  reversed  by  the  quality  and  com- 
position of  the  particular  lots  involved.  The  extent  of  the  necessary 
chemical  control  of  food  composition  will  naturally  differ  much  with 
the  nature  of  the  investigation.  If  the  feeds  be  of  satisfactory  quality 
at  the  beginning  of  an  investigation,  and  are  stored  under  conditions 
which  prevent  deterioration^  repeated  analyses  during  the  course  of 
the  experiment  will  be  unnecessary,  but  in  all  exacting  work  the 
moisture  content  should  be  determined,  or  controlled,  since  air-dry 
foods  in  storage  may  gain  or  lose  many  per  cent  of  this  constituent. 
In  the  sampling  of  feeds  for  analysis,  the  sixe  of  the  sample  should 
be  consistently  determined  in  accord  with  the  fineness  of  division  of 
the  material.  In  the  mixing  and  the  final  sampling  it  is  also  desir^ 
able  that  each  shovelful,  or  other  portion  moved,  should  represent  as 
nearly  as  possible  the  full  depth  of  the  pile.  The  taking  of  samples 
by  handf uls  from  the  top  of  a  pile  is  not  a  well-considered  procedure. 

CONTBOL  OF  MOISTUBB  IN  SaMPLIKO 

The  proper  control  of  moisture  in  materials  to  be  analyzed  requires 
equipment  which  is  not  ordinarily  available.  Under  the  conditions 
of  most  experimentation  very  considerable  errors  are  likely  to  enter 
into  the  work  on  account  of  the  inadequate  moisture  control,  espe- 
cially through  loss  of  moisture  during  the  final  grinding. 

A  consistent  method  of  obviating  this  difiiculty  would  be  through 
making  a  complete  moisture  estimation,  in  a  vacuum  drier,  on  a 
large  quantity  ot  the  material,  in  the  condition  as  entering  into,  or 
as  produced  in,  the  experiment.  This  material  would  then  be  finely 
ground,  and  so  preserved.  A  second  moisture  estimation  would  be 
made  at  the  time  the  finely  ground  samples  are  weighed  out  for 
analysLs. 

A  fairly  satisfactory  compromise  procedure  is  to  dry  weighed  por- 
tions of  the  coarse  materials,  in  quantity  and  condition  as  above 
mentioned,  to  an  extent  sufiicient  to  stop  the  growth  of  organisms. 
The  material  is  then  permitted  to  come  back  to  air-dryness  under 
the  conditions  of  the  grinding  room,  and  is  weighed  again,  before 
the  final  grinding  is  performed.  After  this  final  grinding  the  mate- 
rials are  preserved  for  analysis  in  the  condition  as  delivered  by  the 
mill,  no  account  being  taken  of  the  loss  of  moisture  during  grind- 
ing— ^which  may  introduce  serious  errors,  especially  in  the  case  of 
tough  materials  which  develop  considerable  heat  during  the  grinding 
process. 


Digitized  by 


Google 


10  METHODS  OF  BXPERIMBNTATION 

The  Preservatiok  of  Animal  Products  for  Chbmicax  Analysis 

A  general  rule  to  follow  in  the  preservation  of  animal  products 
for  chemical  analysis  is  to  arrange  that  the  analytical  work  begin  at 
the  earliest  practicable  moment  after  the  collection  of  the  materials; 
and  that  these  materials  be  sampled,  and  analyzed  from  their  natural, 
fresh  condition  whenever  practicable,  in  order  that  they  may  undergo 
the  least  possible  amoimt  of  chemical  change.  Animal  products  are 
characteristically  unstable  in  storage,  and  their  preservation  for 
analysis  often  involves  problems  which  are  difficult  of  solution  with- 
out undesirable  compromise. 

On  account  of  practical  considerations,  however,  it  is  usually  neces- 
sary to  preserve  experimental  products  for  some  time  before  analyses 
can  be  completed,  though  some  estimations  on  some  products  (an 
ammonia  estimation  on  urine,  for  instance)  must  be  made  on  the 
perfectly  fresh  material,  and  with  the  least  possible  delay,  on  the  day 
of  its  collection. 

The  methods  of  preservation  which  give  satisfactory  results  differ 
much  in  accord  with  the  product  and  the  particular  estimation  which 
is  to  be  made.  In  general  the  least  objectionable  method  of  preserva- 
tion is  by  the  use  of  cold.  We  must  not  think  of  practicably  attain- 
able cold  as  suspending  all  chemical  change,  however,  since  as  a 
matter  of  fact,  certain  enzymatic  activities  proceed  freely  at  tem- 
peratures far  below  the  freezing-point  of  water.  In  the  use  of  cold 
for  the  preservation  of  animal  products  for  analysis  a  few  observsr 
tions  worthy  of  consideration  are  the  following: 

1.  Most  animal  products  which  are  being  held  in  cold  storage,  for 
chemical  analysis,  should  be  kept  at  the  lowest  available  temperature, 
in  order  to  minimize  chemical  change.  The  cleavage  of  both  fat  and 
protein  proceed  slowly  at  very  low  temperatures. 

2.  Frozen  materials  may  lose  their  water  by  evaporation;  thus 
thick  coatings  of  frost  accumulate  on  the  inside  walls  of  sample  con- 
tainers in  a  coldnstorage  room.  This  moisture  must  be  carefully 
reincorporated  into  the  sample  whenever  portions  are  removed  for 
analysis. 

3.  Freezing  alters  the  physical  condition  of  the  constituents  of 
milk  in  such  manner  as  to  make  it  difficult  to  get  satisfactory 
samples. 

4.  Freezing  may  precipitate  constituents  from  urine  which  cannot 
be  redissolved  by  warming. 

5.  For  satisfactory  refrigeration  materials  should  be  suspended, 
or  set  upon  shelves,  so  as  to  be  surroimded  by  cold  air.    The  effective- 
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nesB  of  the  refrigeration  may  be  greatly  reduced  by  setting  the  mate- 
rials upon  the  floor  or  against  a  wall. 

6.  The  most  efficient  refrigeration  of  meat  is  accomplished  by 
cooling  as  rapidly  as  poasibley  without  freezing.  The  most  desirable 
temperature  at  which  to  hold  meat  is  30''-  32''  F. 

Certain  products^  feces  for  instances,  and  also  samples  of  ground 
animal  tissues,  may  be  fairly  satisfactorily  preserved  by  drying,  espe- 
cially for  permanent  preservation  for  emergency  or  reference  pur- 
poses. Limiting  factors  applying  to  the  employment  of  drying  as  a 
method  of  preservation  are  (1)  the  loss  of  volatile  constituents  other 
than  water — ammonia  and  volatile  fats,  for  instance,  (2)  gain  in 
weight  of  fats  through  oxidation,  (3)  the  loss  of  finely  divided  por- 
tions of  the  sample  during  transfer  and  mechanical  reduction,  (4) 
the  labor  necessary  to  effect  the  complete  mechanical  transfer  of  the 
dried  materials,  (5)  the  difficulty  of  bringing  some  materials  to 
complete  dryness  (as  with  urine,  for  instance)  on  accoimt  of  a  syrupy 
or  gummy  condition,  and  (6)  the  refractory  physical  character  of 
some  products  in  the  dry  form. 

Chemical  substances  are  used  for  preservative  purposes  in  milk 
and  in  urine,  special  purposes  requiring  treatment  adapted  to  the 
particular  end  in  view.  For  general  analytical  work  milk  is  pre- 
served with  formalin,  potassium  bichromate,  or  corrosive  sublimate, 
either  alone  or  supplementary  to  refrigeration.  (See  also  page  26.) 
Urine  may  be  satisfactorily  preserved  for  most  purposes  by  the  addi- 
tion of  2  c.  c.  per  liter  of  a  5  per  cent  solution  of  thymol  in  chloro- 
form, preferably  with  refrigeration.  Urine  is  so  complex,  however, 
and  presents  so  many  peculiarities,  as  determined  by  the  species  of 
animal  and  character  of  ration,  that  no  one  preservative  treatment 
will  serve  all  purposes. 

Alcohol  has  been  used  for  the  preservation  of  the  excreta  of  poul- 
try, as  the  daily  collections  are  made,  during  an  experiment,  the 
preservative  being  subsequently  driven  off  by  heat  in  the  preparation 
of  the  material  for  analysis. 

Length  of  Experiments 

The  earlier  work  in  this  field  was  generally  characterized  by  in- 
sufficient length  of  experimental  periods — ^a  condition  which  still 
prevails  in  many  investigations.  In  the  better  class  of  work  there  is 
manifest  a  marked  tendency  toward  a  narrower  and  more  critically 
defined  field  of  inquiry,  more  elaborate  and  carefully  considered 
methods,  greater  numbers  of  experimental  subjects,  and  much  more 
extended  periods  of  observation. 
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It  is  now  recognized  that  the  more  important  animal  functions  are 
so  protected  by  reserve  and  safety  provisions  that  very  long  experi- 
mental periods  are  required  to  determine  final  nutritive  effects  of 
some  sorts.  For  fundamental  investigations^  having  to  do  with 
growth,  the  experimental  period  should  cover  the  complete  life  cycle ; 
studies  of  milk  and  egg  production  also  gain  significance  through 
similarly  protracted  periods  of  observation.  In  general  there  is  a 
tendency  to  extend  the  inquiry  over  the  whole  of  the  life  process 
involved,  where  this  is  practicable.  Where,  as  in  metabolism  investi- 
gations, the  expense  of  long-continued  experiments  with  large  num- 
bers of  animals  would  be  in  most  cases  prohibitive,  a  discontinuous 
series  of  shorter  periods  may  be  used  to  obtain  results  typical  of  the 
several  stages  of  the  process  of  interest. 

Processes  which  are  completed  in  the  animal  economy  within  a 
short  time,  such  as  digestion,  assimilation  and  elimination,  for  in- 
stance, may  be  effectively  studied  in  brief  periods  of  observation. 
Energy  balance  data  of  satisfactory  accuracy  may  also  be  obtained  in 
very  short  periods  of  observation,  with  adequate  equipment. 

While  longer  periods  of  observation  than  are  commonly  used  are 
often  desirable  they  should  not  be  prolonged  more  than  is  necessary 
to  obtain  accurate  results,  for  the  reason  that,  in  work  of  certain 
types,  if  the  periods  are  unnecessarily  long  the  cumulative  effects  of 
unknown  or  imperfectly  controlled  factors  may  compromise  or  ob- 
scure the  characteristic  reaction  of  the  subject  to  the  influence  under 
investigation. 

In  all  investigations,  of  whatever  nature,  the  work  should  be 
planned  with  careful  consideration  of  the  time  element,  and  pro- 
vision should  be  made  for  the  avoidance  of  the  error  of  judging  a 
whole  process  by  the  measurement,  however  accurately,  of  an  atypical 
portion. 

Alterkatinq  Expebimental  Tbbatmbkts 

In  certain  types  of  experimentation,  rations  may  be  alternated  or 
rotated  between  or  among  the  two  or  more  experimental  lots  of 
animals,  thus  providing  a  means  for  the  reduction  of  experimental 
errors  due  to  individuality  of  the  subject,  and  furnishing  bases  for 
the  comparison  of  rations  in  spite  of  continuously  progressive  change 
(1)  in  plane  of  nutrition,  (2)  in  rate  of  production,  or  (3)  in  com- 
position of  increase. 

There  is  least  question  as  to  the  propriety  of  this  method  of  pro- 
cedure in  studies  of  the  sii  ipler  problems  of  metabolism,  such,  for 
instance,  as  relate  to  digestion  and  to  paths  of  elimination.    It  is 
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frequently  used,  for  lack  of  a  more  satisfactory  method  of  procedure, 
in  those  very  difficult  problems,  such  as  aboimd  in  the  field  of  milk 
production,  in  which  conclusions  must  be  drawn  from  observations 
of  slowly  cumulative  effects  of  rations  or  treatments,  or  of  compara- 
tive rates  and  directions  of  change  in  progressively  and  periodically 
varying  functions. 

In  employing  this  method  the  length  of  the  necessary  intermediate 
periods  will  vary  from  perhaps  one  week  to  an  indefinite  number  of 
weeks.  Lack  of  evidence  as  to  just  how  long  these  intermediate 
periods  should  be,  makes  it  necessary,  in  the  interest  of  safety,  to 
maintain  a  critically  conservative  attitude  toward  the  determination 
of  the  length  of  these  intervals,  and  to  make  them  as  long,  rather 
than  as  short,  as  practicable. 

An  especially  difficult  field  in  which  to  use  this  method  with  assur- 
ance is  in  problems  of  milk  production,  in  which  it  may  take  a  month 
to  realize  the  full  effect  (in  an  ordinary  sense)  of  a  change  of  ration 
on  the  amount  of  milk  produced,  and  in  which  the  annual  cycle  of 
reproduction  and  lactation  is  really  the  metabolic  unit,  in  point  of 
time,  the  terms  of  one  such  cycle  or  unit  markedly  affecting  con- 
ditions in  the  next  one  succeeding. 

Thb  Recobdino^  Calcuultion,  and  Tabulation  of 

EXPERIMBNTAL  DaTA 

All  data  and  observations  should  be  carefully,  fully,  and  legibly 
recorded,  in  a  systematic  manner,  at  the  time  they  are  made,  in 
proper  record  forms.  Such  original  experimental  records  should 
be  kept  in  a  fire-proof  vault ;  or,  if  this  is  not  possible,  duplicate  copies 
should  be  made,  each  day,  for  storage  in  such  place  of  safety  as  is 
available.  In  so  far  as  possible,  printed  blank  forms  should  be  used 
in  recording  the  data. 

These  data  should  be  posted  promptly  on  record  sheets  or  in  note 
books;  and  the  calculation  and  tabulation  of  the  results  should  be 
carried  forward  without  delay,  so  that  the  results  may  be  of  use  in 
directing  the  course  of  the  experimental  work  from  day  to  day,  or 
week  to  week. 

All  such  records  should  be  proof-read,  for  the  detection  of  errors, 
and  the  fact  of  such  checking  should  be  recorded. 

Duplicate  readings,  by  different  observers,  should  be  made  on 
weights  or  other  data  in  all  cases  in  which  these  results  cannot  be 
checked  later. 
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Where  practicable,  results  should  be  computed  in  duplicate,  by 
independent  computers.  This  is  much  preferable  to  having  one 
computer  check  another's  work  directly. 

Mathematical  Analysis  op  Results  ov  Experiments' 

In  the  interpretation  of  evidence  in  experiments  in  the  field  of 
animal  production  a  certain  measure  of  ambiguity  in  the  significance 
of  data  results  from  dissimilarity  in  the  behavior  of  experimental  sub- 
jects under  the  same  treatment,  due  to  individuality,  and  to  other 
uncontrolled  inequalities  in  experimental  conditions. 

In  drawing  conclusions  the  experimenter  ordinarily  averages  the 
groups  of  data  to  be  compared,  and  uses  his  judgment  as  to  whether 
the  differences  between  these  averages  are  sufficient  to  warrant  safe 
deductions.  In  such  an  informal  procedure  it  is  inevitable  that  the 
temperament,  personal  bias  and  experience  of  the  investigator  should 
enter  into  the  adjudication  of  the  results.  Thus  wide  differences 
may  exist  in  the  opinions  of  investigators  as  to  the  significance  of 
the  difference  between  two  groups  of  data.  Clearly,  the  imaided 
judgment  is  incompetent  to  draw  infallible  conclusions  from  exten- 
sive and  complicated  numerical  materials;  and  it  is  most  desirable,  in 
the  interest  of  safety  of  conclusions,  that  we  avail  ourselves  of  the 
asfflstance  of  mathematical  analysis  of  experimental  data. 

In  this  connection  especial  attention  should  be  given  the  use  of 
averages,  the  measurement  of  variation,  and  the  computation  of  the 
probable  errors  of  averages  and  of  differences  between  averages.  The 
coefficient  of  correlation  is  also  indispensable  in  the  study  of  associated 
phenomena. 

Averages. — ^Averages  should  be  used  with  extreme  caution.  Their 
use  for  comparative  purposes  is  often  misleading.  The  individual 
data  contributing  to  an  average  must  be  known,  since  it  is  only 
through  the  study  of  the  individual  data  that  the  true  significance 
of  the  average  may  be  determined.  Hence  in  the  publication  of 
experimental  reports,  individual  data,  whenever  practicable,  as  well 
as  average  data,  should  be  included. 

Variation  and  its  measurement. — ^In  the  comparison  of  groups  of 
data  it  is  necessary  to  calculate  not  only  their  averages  but  also  the 
variation  of  the  data  within  each  group,  thus  measuring  the  influence 
of  the  uncontrolled  factors  in  the  experiment.  A  good  measure  of 
variation,  for  this  purpose,  for  groups  of  data  containing  8  or  10  or 

'Adapted  from  lU.  Agr.  Exp.  Sta.,  BuL  106,  by  H.  H.  MltdieU  and  H.  S. 
Grindley ;  see  also  H.  L.  Rletz  and  H.  H.  Mitchell,  Journ.  Biol.  Chem.  8  (1910- 
11),  297. 
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more  individual  determinations  is  the  standard  deviation,  which  is 
the  square  root  of  the  average  squared  deviation  of  all  individual 
data  from  the  average  for  the  group. 

Coefficients  of  variation. — For  extensive  comparisons  of  variation, 
especially  when  involving  different  experimental  conditions,  the  co- 
efficient of  variation  is  used.  This  coefficient  is  the  standard  varia- 
tion expressed  as  a  percentage  of  the  average. 

Coefficient  of  correlation, — ^The  coefficient  of  correlation,  obtained 
by  the  so-called  product-moment  method,  measures  the  extent  to 
which  variation  in  one  character  is  associated  with  variation  in 
another  character.  This  coefficient,  r,  is  equal  to  the  mean  of  the 
products  of  deviations,  from  their  respective  means,  of  corresponding 
variates  in  two  sets  of  data,  divided  by  the  product  of  the  standard 
deviations  of  the  two  groups.  With  perfect  correlation  r  =  di  1, 
within  limits  of  experimental  error,  the  sign  indicating  whether  the 
relation  is  direct  or  inverse.  When  there  is  no  correlation  r  =  0, 
except  for  the  effect  of  experimental  error.  For  other  cases  r  assumes 
values  between  -f- 1  cmd  —  1,  approaching  these  limits  as  the  corre- 
lation approaches  completeness.  If  the  two  sets  of  data  correlated 
are  normal  in  distribution  a  probable  error  of  the  coefficient  of  cor- 
relation may  be  calculated,  for  the  purpose  of  defining  its  signifi- 
cance, by  assessing  the  uncontrolled  effect  of  experimental  error. 

TJie  probable  error. — ^The  probable  error  of  an  average  of  results 
from  an  experiment  is  that  value  which  when  added  to  and  sub- 
tracted from  the  average  defines  two  limits  such  that  the  odds  are 
even  that  in  a  repetition  of  the  experiment  the  average  or  other  result 
will  fall  between  them.  The  probable  error  of  an  average  is  obtained 
by  multiplying  the  standard  deviation  of  the  constituents  of  the 
average  by  the  factor  0.6745  and  dividing  by  the  square  root  of  the 
number  of  data  upon  which  the  average  is  based.  The  probable 
error  of  differences  between  group  averages  may  be  calculated  by 
squaring  the  probable  errors  of  the  averages  involved,  adding,  and 
extracting  the  square  root  of  the  sum. 

If  we  add  to  and  subtract  from  an  average  datmn  3.17  times  its 
probable  error  there  are  obtained  two  limits  such  that  the  odds  are 
30  to  1  that  a  second  experiment  will  give  an  average  result  falling 
between  them.  For  odds  of  20  to  1  and  10  to  1  use  the  factors  2.95 
and  2.55,  respectively. 

Repetition  of  Experiments 

The  necessary  precision  in  feeding  trials  may  be  attained  by  a  re- 
duction of  the  experimental  error  or  by  repetition  of  the  experiment. 
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From  a  study  of  the  efficiency  of  repetition^  it  appeals  that  often^ 
even  under  apparently  favorable  conditions,  the  results  of  feeding 
experiments  cannot  be  duplicated.  Frequently  experimenters  have 
obtained  results  from  feeding  trials  pointing  unequivocally  to  a  cer- 
tain conclusion,  and  yet  subsequent  attempts  to  duplicate  such  ex- 
periments have  yielded  results  quite  incompatible  with  the  first 
c(mclusion.  The  gravity  of  such  a  situation  cannot  be  over-empha- 
sized. Its  remedy  seems  to  be,  in  general,  the  effective  recognition 
of  the  fact  that  the  results  of  feeding  experiments  are  more  promi- 
nently affected  by  the  experimental  conditions  than  is  commonly 
understood.  These  conditions  should  be  more  carefully  reported 
than  is  customary,  and  such  analyses  of  feeds  as  will  indicate  their 
quality  should  be  made. 

The  conclusion  that  one  feed  is  better  than  another,  for  a  specific 
purpose,  may  be  totally  at  fault  if  other  samples  of  the  two  feeds  are 
used,  or  if  otilier  types  or  breeds  of  animals,  or  animals  more  (or  less) 
mature,  be  used,  or  if  other  methods  of  preparing  the  feeds  or  shelter- 
ing the  animals  be  followed.  Such  possibilities  should  always  be 
kept  in  mind,  and  the  frequently  observed  tendency  to  generalize 
from  data  of  a  very  specific  description  should  be  carefully  avoided. 
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2.  THE  DETERMINATION  OF  DIGESTION  COEFFICIENTS, 
AND  NITROGEN  AND  MINERAL  BALANCES 

That  portion  of  the  food  which  is  not  eliminated  in  the  feces  is 
considered  to  be  digestible,  and  a  coefficient  of  digestibiUty  is  a  per- 
centage statement  of  the  amount  of  this  digestible  portion.  This 
conception,  however,  is  one  of  limited  value,  since  considerable 
amounts  of  digested  material,  which  we  have  not  learned  accurately 
to  estimate,  are  returned  to  the  alimentary  tract,  and  are  eliminated 
in  the  feces.  This  factor  or  error  is  perhaps  small  in  the  case  of  fats, 
is  certainly  considerable  in  the  case  of  nitrogenous  components,  and 
is  so  large,  as  applying  to  mineral  constituents,  that  the  idea  of  deter- 
mining the  digestibility  of  the  ash  of  foods  is  without  logical  justi- 
fication. 

Also,  in  the  case  of  poultry,  a  further  complication  results  from  the 
fact  that  urine  and  feces  are  eliminated  together;  and  as  much  as 
has  been  accomplished  in  the  chemical  separation  of  these  two  excreta 
is  to  estimate  the  uric  acid,  which  is  the  principal  solid  constituent 
of  the  urine, — ^the  combined  excreta  minus  the  uric  acid,  for  routine 
purposes,  being  considered  to  be  the  feces. 

Properly  speaking,  then,  digestibility,  as  ordinarily  determined, 
should  be  designated,  in  accurate  considerations,  as  apparent  diges- 
tibility. 

For  the  determination  of  balances  of  nitrogen  or  mineral  elements 
all  factors  of  outgo  must  be  determined,  since  a  physiological  balance, 
like  a  bank  balance,  is  simply  the  result  of  the  subtraction  of  the 
outgo  (drafts)  from  the  intake  (deposits) . 

The  five  factors  of  outgo  which  are  or  which  may  be  considered  in 
the  estimation  of  these  balances  are  feces,  urine,  milk,  eggs,  and  skin 
secretions — ^that  is,  everything  except  the  gaseous  and  heat  outgo. 
Quantitatively  the  skin  secretions  are  unimportant,  and  are  ignored 
except  in  investigations  giving  especial  attention  to  this  factor.  In 
such  cases  they  are  collected  by  bathing,  and  by  recovery  from  spe- 
cially constnicted  absorbent  suits.  Shed  hair  and  scurf  are  collected 
and  accounted  for  in  the  most  intensive  type  of  studies  of  balances 
of  matter  but  are  not  involved  in  digestion  or  balance  experiments 
as  ordinarily  conducted.  In  balance  investigations  involving  lactar 
tion,  or  egg  laying,  the  milk  or  the  eggs  produced  are  considered  as 
factors  of  outgo.  In  much  the  greater  proportion  of  balance  studies, 
however,  food,  urine,  and  feces  only  are  involved. 

In  the  collection  of  excreta  corresponding  to  the  food  of  an  experi- 
mental period  both  urine  and  feces  may  simply  be  saved  as  elimi- 
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naled  during  the  experimenlal  peiiod,  or  the  feees  eomapoDding  to 
the  food  of  the  experiment  my  be  muked  off  bj  the  feeding  of  a 
ccdoied,  indigestible  wihtincie  with  the  first  feed  of  an  experimental 
period,  and  with  the  first  feed  giTcn  after  the  terminati<m  of  this 
period.  Ckrmine  and  lanq>4ilack  are  the  marking  substances  ordi- 
narily nsed.  Of  these,  carmine  has  the  widtt  narfulnesB.  In  aoooid 
with  the  nature  of  the  ration  and  the  color  of  the  resultant  feces  the 
amount  of  carmine,  necesswy  for  the  marking  of  the  feces  is  %  gram 
io  1  gram  ptf  100  pounds  of  Utc  wd^t. 

This  marking  procedure  is  probably  mon  accurate,  with  human 
beings,  swine,  and  doga,  than  is  the  use  of  a  given  number  of  days' 
defecation;  but  the  latto  method  alone  is  ayailable  for  use  with 
ruminants  and  poultiy.  Either  procedure  has  its  linutati<Mis.  The 
inaccuracy  of  basing  results  upon  a  giTm  number  of  days'  defecation 
18  obvious^  especially  if  the  rati<m  is  such  as  leads  to  irr^ukr  intes- 
tinal activity;  while  in  the  use  of  a  marking  substance  there  is  a 
slight  tendency  for  this  to  pass  ahead  of  the  residues  of  the  feed  with 
which  it  was  eaten,  and  thus  to  tinge  the  color  of  the  feces  resulting 
from  feed  eaten  before  the  marking  substance  was  fed.  The  mark 
ing  substance  must  be  mixed  with  the  whole  of  the  feed  given  at  the 
time  it  is  fed.  It  is  usually  possible  to  distinguish  satisfactorily 
between  the  slight  tinge  referred  to  and  the  deeper  color  which  marks 
the  feed  with  which  the  marking  substance  was  fed. 

For  the  conduct  of  digestion  or  balance  experiments  q>ecial  equip- 
ment in  the  nature  of  cages,  crates,  or  stalls  must  be  employed  to  pro- 
vent  the  subjects  from  contaminating  the  intake  by  gnawing  wood, 
eating  bedding,  or  any  other  substance  foreign  to  the  investigation, 
and  providing  for  the  convenient  and  accurate  collection  of  the 
excreta  without  the  contamination  of  one  by  the  other,  or  of  either 
by  foreign  matter. 

In  experiments  on  mammals  male  subjects  are  commonly  used, 
unless  female  functions  are  specifically  involved,  on  account  of  the 
greater  ease  of  collection  of  the  excreta  from  males. 

For  the  determination  of  digestion  coefficients  alone  less  elaborate 
equipment  is  necessary,  except  with  poultry,  than  in  case  the  urine 
also  must  be  collected,  as  in  balance  experiments.  In  the  devising 
of  equipment  to  serve  these  purposes  preference  is  given  to  metal 
construction  or  covering.  Iron,  tin,  and  zinc  may  be  used,  but  copper 
reacts  readily  with  urine,  and  on  this  account  is  not  used  unless 
plated  with  tin;  and  the  employment  of  rubber  equipment  has  led 
to  the  contamination  of  the  materials  of  the  investigation  with 
sulphur. 
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Number  or  Animals 

In  digestion  and  metabolism  experiments  not  less  than  three 
animals  should  be  used  in  each  lot.  If  practicable  five  or  even 
more  should  be  used.  Besults  obtained  from  f our,  five,  six,  or  more 
animals  are  much  more  reliable  than  those  obtained  with  one  or  two, 
because  of  the  reduction  of  the  influence  of  individuality.  In  studies 
of  fundamental  physiological  processes,  however,  of  such  nature  as 
not  to  be  characterized  by  considerable  individual  variation,  the  use 
of  one,  two,  or  three  animals  as  subjects,  especially  in  studies  of  long 
duration,  may  yield  results  of  satisfactory  cha^ueter. 

Length  of  Experimental  Periods 

The  proper  duration  of  experimental  periods  in  digestion  and 
metabolism  investigations  can  be  determined  by  a  mathematical 
study  of  the  variability  of  the  amounts  of  the  daily  excreta.  In  the 
absence  of  such  data  we  are  without  definite  guides,  and  must  rely 
upon  the  informal  results  of  judgment  and  experience. 

It  is  essential  that  the  excreta  of  the  collection  period  shall  accu- 
rately represent  the  feed  of  the  experiment — ^that  is,  that  they  shall 
be  uncontaminated  by  residues  from  feed  of  other  kinds,  or  of  the 
same  kind  but  from  different  rate  of  intake.  These  purposes  re- 
quire (1)  a  fore-period  of  sufficient  length  to  free  the  alimentary 
tract  and  the  ''floating'^  or  ''circulating"  nutrients  of  the  system  from 
the  specific  effects  of  previous  feeding,  (2)  a  collection  period  of 
length  sufficient  to  reduce  to  negligible  terms  the  errors  of  collection 
of  excreta  at  the  beginning  and  the  end  of  the  experimental  period, 
and  (3)  an  after-period  of  unchanged  conditions  as  to  feeding,  care, 
etc.,  in  case  a  feces  marker  is  used,  which  shall  last  until  this  marker 
appears. 

In  the  greater  part  of  the  published  work  an  insufficient  fore- 
period  has  been  provided,  for  the  establishment  of  proper  experi- 
mental conditions,  and  likewise,  an  insufficient  collection  period  to 
follow.  It  is  impossible  to  say  very  definitely  how  long  these  periods 
should  be.  In  the  more  careful  work  the  fore-periods  and  inter- 
mediate periods  have  been  not  less  than  7  to  10  days,  and  the  collec- 
tion periods  not  less  than  10  to  20  days  in  extent.  Any  considerable 
shortening  of  these  periods  appreciably  detracts  from  the  value  of 
the  results.  To  obtain  the  same  accm^cy  of  result  without  a  feces 
marker  as  with  the  same  a  greater  length  of  collection  period  is 
necessary. 


Digitized  by 


Google 


20  METHODS  OF  EXPERIMENTATION 

The  greatest  practicable  length  of  an  experimental  period  is  that 
time  during  which  the  feed  consumption  can  be  maintained  without 
change  in  amount  or  kind,  the  subject  remaining  in  normal 
condition. 

No  change,  either  by  way  of  increase  or  decrease,  in  the  amount 
of  feed  given,  can  be  made  at  any  time  during  an  experimental 
period  without  the  introduction  of  error  unless  the  plane  of  intake 
be  returned  to  that  prevailing  during  the  fore-period,  and  be  main- 
tained at  this  level  for  a  duration  of  time  equal  to  the  fore-period, 
before  the  termination  of  the  collection  period.  Practically,  the  col- 
lection period  is  and  commonly  should  be  terminated  at  once  if  it 
becomes  apparent  that  the  previous  plane  of  feed  consumption  is  no 
longer  practicable. 

The  Sampling  and  Weighing  of  Feeds  fob  Digestion  and 
Metabolism  Experiments 

The  feeds  used  in  digestion  and  metabolism  experiments  must  be 
thoroughly  mixed  so  that  each  portion  fed,  or  retained  for  analysis, 
will  be  of  the  same  composition.  Whenever  feeds  are  weighed  out 
for  nutrition  investigation,  samples  must  be  taken  for  moisture  esti- 
mation. On  this  accoimt  it  is  desirable  that  all  portions  of  feed 
which  are  to  be  administered  during  an  experimental  period  be 
weighed  at  one  time.  In  other  words,  the  feeds  or  the  rations  must 
not  vary  in  chemical  composition  during  the  experiment  in  which 
they  are  used,  and  the  samples  of  the  feeds  taken  for  chemical 
analysis  must  represent  exactly  the  foods  as  they  are  weighed  out 
for  feeding. 

The  following  is  an  approved  method  of  mixing,  sampling,  and 
weighing  grains,  either  whole  or  ground,  for  critical  work;  other 
methods,  as  carefully  considered,  however,  may  be  as  useful. 

The  amount  necessary  to  one  experimental  period  is  spread  out  to 
a  thickness  of  six  to  twelve  inches  on  a  clean,  and  perfectly  tight 
floor.  It  is  then  shoveled  systematically  by  two  men  standing  on 
opposite  sides  of  it  who  throw  alternate  shovelfuls  of  the  grain  into 
one  pile.  The  grain  is  then  spread  out  again,  divided  into  quarters, 
mixed  from  opposite  sides  and  the  two  resulting  piles  combined  into 
one.  This  last  procedure  is  repeated.  The  grain  is  then  spread  out 
into  three  approximately  equal  lots.  The  weighing  of  the  individual 
feeds  for  each  of  the  animals  for  an  experimental  period  ia  begun 
immediately  after  it  has  been  thoroughly  mixed  as  described  above. 
Special  care  should  be  taken  in  the  weighing  to  have  the  individual 
feeds  as  nearly  uniform  in  character  as  possible.     With  this  in  view, 
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a  part  of  each  feed  may  be  taken  from  each  of  the  three  piles.  The 
individual  feeds  may  be  kept  in  bags  of  paper  or  cloth,  or  in  covered 
pails,  properly  labeled  to  designate  the  animal  for  which  the  feeds 
were  weighed.  After  the  weighing  of  every  two  or  three  portions, 
a  small  amount  of  the  thoroughly  mixed  grain  may  be  taken  from 
each  of  the  three  piles  to  form  a  composite  sample  for  chemical 
analysis. 

Hay,  silage,  stover,  etc.,  must  be  cut  into  lengths  of  one  inch  or 
less,  since  it  is  impossible  before  cutting  them  to  prepare  samples  of 
these  feeds  which  are  accurately  enough  representative  of  the  whole 
amount  to  be  satisfactory  in  digestion  and  metabolism  experiments. 
The  cut  hay,  stover,  etc.,  may  be  sampled  and  weighed  as  outlined 
above  for  grain  feeds. 

Large  samples  of  roughage  should  be  saved  for  analysis,  and,  for 
the  proper  control  of  moisture  content,  should  be  weighed  when  first 
sampled  and  again  just  before  grinding  for  the  final  sampling. 

Silage  is  difficult  to  handle  in  carefully  controlled  experimentar 
tion.  It  may  be  weighed  daily,  with  the  saving  of  daily  samples, 
later  to  be  combined  for  the  final  sampling;  or  the  individual  por- 
tions may  all  be  weighed  at  the  beginning  of  an  experimental  period 
and  preserved  by  freezing,  the  sample  for  analysis  being  taken  at  the 
time  of  weighing. 

After  weighing,  the  individual  portions  of  feed,  of  whatever 
nature,  must  be  so  stored  as  to  protect  them  from  injury  by  damp- 
ness, from  contamination  by  dust,  and  from  loss  through  the  work 
of  rats,  mice,  and  insects. 

In  connection  with  the  grinding  of  the  grain,  it  is  well  to  bear  in 
mind  the  facts  that  the  fineness  of  grinding  will  determine,  to  a  large 
extent,  the  fineness  of  division  of  the  residues  in  the  feces;  and  that 
extreme  fineness  of  grinding  will  decrease  the  apparent  crude  fiber 
content  of  both  feeds  and  resulting  feces. 

For  the  less  intensive  studies  less  exacting  methods  of  handling 
the  feeds  than  specified  above  will  naturally  commend  themselves. 
The  greater  the  refinement  of  the  methods  followed  throughout  an 
investigation  the  greater  will  be  the  value  of  the  results,  and  the 
longer  will  they  continue  to  be  of  value ;  but  there  should  be  a  con- 
sistent and  uniform  expenditure  of  effort  directed  toward  the  refine- 
ment of  methods  lest  insufficiency  in  some  provisions  shall  serve  to 
set  at  naught  and  render  pure  waste  the  disproportionate  effort 
applied  to  other  details  of  procedure. 
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Salt  and  Othbb  Mineral  Nutbibnts  in  Mbtabolism 
Invbstiqations 

In  metabolism  investigations  involving  the  mineral  nutrients  the- 
mineral  components  of  the  ration  should  be  separately  weighed  f or- 
each  feeding.  It  is  not  satisfactory  simply  to  weigh  these  constitu- 
ents mixed  with  the  ration.  On  account  of  the  relatively  small 
amounts  involved,  their  concentration,  and  in  some  cases  their  phys- 
ical character,  it  is  impossible  adequately  to  control  the  daily  amounts, 
consumed  except  by  such  separate  weighings. 

In  some  cases  it  is  permissible  to  make  one  weighing  for  a  day,, 
and  then  to  approximate  the  subdivision  of  this  daily  amount  into» 
the  two  or  more  feedings  given  during  the  twenty-four  hours,  but 
even  such  compromise  is  apt  to  result  in  error,  on  account  of  unfore- 
seeable contingencies.  The  separate  portions  of  salt  and  other- 
mineral  nutrients  may  be  conveniently  stored  in  small  bottles  or  in 
coin  envelopes. 

Thb  Collbction  and  Handling  of  Ubinb 

Whatever  the  method  of  collection  of  the  urine  especial  care  must 
be  given  this  readily  fermentable  product  in  order  to  maintain  it  in. 
condition  for  analysis.  For  the  estimation  of  some  organic  constitu- 
ents urine  must  be  perfectly  fresh ;  and  for  the  estimation  of  hydro- 
gen ion  concentration  it  must  be  both  fresh  and  undiluted.  In  na 
case  is  extensive  fermentation  permissible,  since  this  is  apt  to  lead  not. 
only  to  chemical  but  to  undesirable  physical  change.  No  one  pre- 
servative treatment  of  the  urine  will  answer  all  purposes,  since  this; 
product  varies  much  in  composition  according  to  the  kind  of  animal 
and  ration;  for  most  purposes,  however,  preservation  with  thymol- 
choloroform  mixture,*  preferably  with  refrigeration,  is  sufficient; 
and  the  most  commonly  encountered  physical  condition  requiring- 
correction,  namely,  the  precipitation  of  phosphates,  may  be  success- 
fully removed  by  the  addition  of  small  amounts  of  acetic  acid. 

In  metabolism  experiments  with  swine  or  sheep,  the  urine  should 
be  received  in  glass  bottles  which  have  been  coated  with  thymol  by 
rinsing  with  alcoholic  thymol  solution,  and  drying. 

In  metabolism  experiments  with  steers  and  horses,  the  urine  should 
be  conducted  through  an  Armsby  rubber  funnel  into  thymol-coated 
bottles,  or  enameled  pails  provided  with  two-inch  circular  holes  to- 
admit  the  end  of  the  rubber  funnel.     The  pails  should  be  placed 

*  J.  O.  Halyerson  and  J.  A.  Schuls;  Jonrn.  Am.  Ghem.  Soc.,  XLI  (1919),  440^ 
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Tinder  the  stalls  in  enameled  dish  pans  which  serve  as  catch-traps  in 
case  of  accident. 

In  experiments  in  which  the  excreta  are  caught  by  attendants,  tin, 
galvanized  iron,  or  enameled  pails  may  be  used  for  the  collection. 
The  urine  will  be  transferred  to  thymol-coated  bottles. 

In  experiments  with  cows  a  scoop  shovel  is  useful  in  collecting 
excreta  passed  while  the  animal  is  lying  down,  and  may  be  supple- 
mented by  an  emergency  pan,  the  bowl  of  the  scoop  shovel  resting 
in  the  pan. 

In  warm  weather  the  addition  of  chloroform-thymol  solution  to 
the  receiving  bottles  used  in  connection  with  the  crates  or  stalls  helps 
to  prevent  fermentation. 

The  urines  collected  as  above  may  be  taken  to  the  refrigerator  at 
regular  intervals  during  the  day,  or  only  at  the  end  of  the  experi- 
mental day,  as  determined  by  the  weather,  the  character  of  the  urinea 
and  the  conditions  of  the  investigation.  The  used  containers  are 
exchanged  in  each  case  for  clean  ones  which  are  likewise  coated 
inside  with  thymol.  At  the  end  of  the  experimental  day  the  urines 
are  mixed,  measured,  and  sampled.  Certain  samples  may  be  used 
for  daily  chemical  or  physical  determinations;  other  daily  aliquots 
will  be  retained  in  the  cold  storage  room  until  the  end  of  tbe  experi* 
mental  period.  During  this  time  it  is  desirable  that  the  urines  be 
not  frozen  as  this  throws  down  solids  which  it  may  be  difficult  or 
impracticable  again  to  get  into  solution.  The  temperature,  therefore^ 
should  be  as  close  as  possible  to  the  freezing  point,  but  above  rather 
than  below  the  same. 

At  the  end  of  the  experimental  period  the  daily  aliquot  samples  of 
urine  are  removed  from  the  cold  storage  and  are  combined,  mixed^ 
and  sampled  for  analysis.  For  the  protracted  preservation  of  the 
composite  samples  a  temperature  just  above  freezing  will  be  satisfac- 
tory for  many  purposes;  for  othera  the  lowest  attainable  temperature 
may  be  necessary.  The  requirements  for  the  preservation  of  urine: 
for  specific  purposes  should  be  determined  by  actual  trial. 

Quantities  of  urine  are  much  more  readily  ascertained  by  volume* 
than  by  weighing,  the  chemical  analysis  being  performed  on  portions; 
likewise  measured  by  volume.  There  is  commonly  no  occasion  in 
quantitative  studies  for  the  estimation  of  either  weights  or  specific 
gravity  of  urine. 

All  receptacles  and  apparatus  used  in  the  collection  and  transfer  of 
urine  may  be  cleaned  with  distilled  water,  the  cleaning  water  being^ 
added  to  the  main  portion  of  the  urine  before  it  is  measured.  The- 
combined  urine  and  rinsing  water  may  then  be  made  up  to  volume- 
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in  graduated  flasks;  aliquots  for  preservation  and  analysis  may  be 
taken  by  volume,  and  individual  portions  for  the  chemical  deter- 
minations may  be  measured  by  volume,  either  directly  from  the 
sample,  or  after  an  intermediate  measurement  and  dilution  in  a 
graduated  flask.  The  advantages  of  this  volumetric  method  of 
handling  over  any  gravimetric  procedure  are,  for  most  purposes,  very 
great.  The  disadvantages  are  that  the  normal  concentration  of  the 
urine  is  lost  and  that  the  integrity  of  the  samples  depends  upon  the 
purity  of  the  distilled  water  used  in  completing  the  collection  or 
transfer. 

For  some  purposes  it  is  desirable,  as  previously  suggested,  to  make 
separate  samples  and  analyses  of  the  main  portion  of  the  urine,  and 
of  the  rinsing  water.  When  a  portion  of  the  urine  is  taken  for  cer- 
tain estimations  prior  to  dilution  with  rinsing  water  the  mixing  of 
the  remainder  of  the  urine  and  a  part  of  the  rinsing  water  must  be 
done,  of  course,  on  a  correct  aliquot  basis,  in  terms  of  the  total 
amounts  of  urine  and  of  rinsing  water  collected. 

Thb  Handling  of  the  Feces 

The  feces  will  be  collected  once  or  twice  a  day  and  preserved  by 
freezing,  drying,  or  chemical  treatment.  At  the  end  of  each  ex- 
perimental day  they  must  be  weighed,  mixed,  and  sampled  by  the 
saving  of  a  definite  aliquot  for  analysis;  or  the  whole  amount  (as 
with  small  animals)  may  be  retained. 

The  feces  of  cattle  or  horses  can  be  satisfactorily  mixed  in  a  pressed 
steel  wheel-barrow  by  the  use  of  a  mortar  hoe.  The  feces  of  sheep, 
swine,  and  poultry,  being  much  less  in  quantity,  are  usually  pre- 
served entire  until  the  end  of  an  experimental  period. 

Aliquot  samples  are  obtained  by  taking  small  amounts,  at  random, 
from  the  mass  of  thoroughly  mixed  feces.  These  daily  aliquots  (or 
entire  portions)  may  be  preserved  by  freezing  alone,  in  case  facilities 
for  the  production  of  very  low  temperatures  are  at  hand,  by  refrigera- 
tion and  thymol,  in  case  the  refrigeration  facilities  are  less  efficient, 
or,  when  no  refrigeration  is  available,  by  drying  or  preservation  in 
alcohol. 

Satisfactory  containers  for  preservation  of  feces  in  cold  storage  are 
"Doubletite"  or  friction-top  paint  pails,  if  the  material  is  to  be  frozen, 
or  screw-cap  fruit  jars,  or  specimen  jars,  if  the  material  is  not  to  be 
frozen.  In  case  temperatures  approaching  zero  Fahrenheit  are  not 
obtainable  it  is  well  to  supplement  refrigeration  by  the  use  of  thymol. 
The  containers  are  coated  with  thymol  by  rinsing  with  a  ten  per  cent 
alcoholic  solution,  and  drying.    After  the  daily  aliquot  is  placed  in 
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the  container  a  small  amount  of  powdered  thymol  is  sprinkled  over 
the  feces  and  thoroughly  stirred  into  the  mass  with  a  small  trowel. 
The  weight  of  thymol  added  and  the  amoimt  of  material  lost  on  the 
trowel  must  be  a  negligible  percentage  of  the  whole,  or  must  be 
weighed,  and  the  weight  recorded. 

After  tightly  closing  the  containers  they  should  be  properly  labeled 
for  storage.  Pasted  labels  usually  peel  off  in  cold  storage,  imless 
protected  by  paraffin.  Shipping  tags  tied  onto  the  containers  are 
more  satisfactory ;  and  pencil  or  wax  crayon  records  are  much  more 
nearly  permanent  than  ink. 

In  the  preservation  of  feces  by  drying  samples  should  be  taken  in 
shallow  enameled  pans,  in  which  they  are  air-dried  at  60^-  60^  C.  for 
one  week,  with  daily  stirring.  They  are  then  exposed  to  the  open 
air  at  ordinary  temperature  for  four  or  five  days,  weighed,  and  trans- 
ferred to  tightly  closed  containers  for  storage.  The  containers 
should  be  sealed  with  paraffin,  and  labeled  with  shipping  taga 
Pasted  labels  are  often  devoured  entire,  by  book-lice. 

These  air-dried  samples  are  of  greatest  value  for  supplementary 
or  emergency  use.  The  principal  limitations  of  their  vsJue  are^the 
loss  of  ammonia,  and  possible  mechanical  loss,  during  drying.  Rats 
and  mice  may  also  occasion  irreparable  loss  by  eating  the  dried  or 
drying  feces,  if  these  materials  are  not  adequately  protected. 

The  feces  of  small  mammals  and  poultry  may  be  satisfactorily 
preserved  in  alcohol,  the  preservative  being  driven  off  by  heat  as  the 
material  is  prepared  for  analysis. 

At  the  end  of  an  experimental  period  the  daily  portions  (aliquots 
or  entire  amounts)  are  combined  for  final  sampling.  Having  been 
weighed  they  should  be  subjected  to  the  least  possible  opportimity 
for  loss  of  moisture  by  evaporation,  since  loss  of  moisture  increases 
the  percentage  of  solids,  and  thus  increases  the  apparent  elimination 
of  feces.  Loss  of  moisture  from  feces  between  times  of  weighing  and 
analysis  has  the  effect  of  decreasing  positive  and  increasing  negative 
balances. 

In  the  combining  and  sampling  of  the  daily  aliquots  (or  entire 
amounts)  these  may  be  mixed  with  a  trowel  or  hoe,  if  of  proper  con- 
sistency, or  may  be  prepared  for  sampling  by  repeated  grinding, 
preferably  in  a  partially  frozen  condition,  through  a  power  sausage 
machine.  The  residues  from  the  inside  of  the  grinder  being  of  thin 
consistency,  must  be  carefully  spread  over  the  main  portion,  and 
reincorporated  by  mixing  with  a  trowel. 
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All  sheet  metal  oontainere,  such  as  the  friction-top  cans  and  pails, 
must  be  resoldered  before  use,  since  they  are  often  defective,  and 
a  leaky  can  or  pail  may  affect  results  disastrously. 

The  Handlikq  ov  Milk 

The  collection  of  milk  in  metabolism  investigations  is  apt  to  re- 
quire special  measures  to  avoid  loss;  thus  to  prevent  some  leakage 
from  the  udder  while  the  animal  is  lying  down  it  is  usually  neces- 
sary to  milk  three  or  four  times  during  the  twenty-four  hours.  With 
''easy  milkers"  it  may  be  necessary,  in  addition,  to  seal  the  teats  with 
flexible  collodion  after  each  milking;  and  the  stalls  should  be  wide 
enough  so  that  in  lying  down  the  animal  is  not  obliged  to  lie  upon 
the  udder.  To  make  the  collodion  adhere  it  is  necessary  to  wash  the 
milk-fat  from  the  end  of  the  teat  with  alcohol.  It  is  desirable  in  the 
choice  of  milch  cows  for  metabolism  investigations  to  select  indi- 
viduals which  do  not  milk  too  freely.  With  the  most  careful  observ- 
ance of  all  precautions  it  is  not  easy  to  collect  the  milk  without  some 
loss. 

The  amount  of  milk  is  most  conveniently  determined  by  weight; 
and  throughout  the  chemical  analysis  the  portions  are  weighed  by 
difference  from  a  closed  flask  equipped  with  rubber  stopper  and  medi- 
cine dropper,  the  portions  being  removed  from  the  flask  by  the  use 
of  the  dropper,  which  remains  with  the  flask. 

In  cold  storage  milk  is  ordinarily  preserved  by  formalin,  the 
amount  of  preservative  depending  upon  the  length  of  time  the  milk 
is  to  be  kept.  One-half  or  one  cubic  centimeter  of  formalin  per  liter 
of  milk  will  prevent  molding  during  several  months.  Potassium 
permanganate  or  corrosive  sublimate  are  used  in  some  cases  in  which 
they  will  not  interfere  with  subsequent  analysis.  Freezing  of  milk 
produces  physical  changes  which  render  sampling  very  difficult. 

After  a  detailed  study  of  the  preservation  of  milk  for  analysis, 
L.  S.  Palmer*  makes  the  following  recommendation : 

Mix  the  sample  thoroughly  as  soon  as  drawn ;  measure  carefully 
one  liter  and  add  between  1.5  and  2.0  cc.  of  formalin  (containing 
approximately  40  per  cent  formaldehyde) ;  place  a  suitable  portion 
in  a  bottle,  preferably  a  glass-stoppered  one,  filling  the  bottle  about 
nine-tenths  full ;  cool  at  once  to  8-10^  G.  or  lower  and  maintain  at 
that  temperature  imtil  ready  for  analysis. 

*  L.  S.  Palmer;  Mo.  A«r.  Exp.  Sta.,  Res.  Bui.  34  (1919). 
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Gains  in  Weight  and  Milk  Pboducbd  in  Metabolism 
Investiqations 

The  gaini^  in  weight  of  animals  maintained  under  those  conditions 
of  restraint  which  are  necessary  to  the  conduct  of  digestion  and 
metabolism  investigations  cannot  be  viewed  in  the  same  light  as  those 
obtained  under  the  conditions  of  normal  feeding  practice. 

Likewise  the  yield  of  milk  is  affected  by  so  many  factors  other 
than  the  ration,  and  the  full  effects  of  changes  of  rations  on  the  quan- 
tity of  milk  produced  develop  so  slowly,  that  it  is  impracticable  in 
metabolism  investigations  with  milking  cows  to  derive  critical  evi 
dence  on  the  milk  yield  as  related  to  the  ration. 
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3.  THE  DETERMINATION  OF  THE  TOTAL  BALANCE  OF 
MATTER  AND  ENERGY 

H.  P.  Abmsbt 

A  determination  of  the  energy  balance  of  an  animal  requires  in 
practice  a  simultaneous  determination  of  at  least  the  principcd  factors 
of  the  balance  of  matter,  while  the  results  on  the  latter  point  afford 
a  valuable  check  upon  those  regarding  energy.  It  is  therefore  con- 
venient to  consider  at  the  same  time  the  methods  used  for  both  pur- 
poses. Recognizing  the  fact  that  these  methods  are  likely  to  be  of 
interest  to  comparatively  few  investigators,  we  have  not  undertaken 
to  describe  their  details,  but  simply  to  outline  the  general  features  of 
the  approved  methods  and  to  refer  the  reader  to  the  more  important 
original  sources.  No  attempt  at  a  complete  bibliography  has  been 
made. 

A  complete  balance  experiment  involves  the  determination  of  the 
following: 

I.  The  elementary  composition  and  gross  energy  (heat  of 
combustion)  of  the  feed  and  the  visible  excreta  (feces, 
urine,  shed  hair,  etc.) 
II.  The  carbon,  hydrogen,  and  gross  energy  of  the  gaseous 
excreta 

III.  The  oxygen  consumed 

IV.  The  heat  produced 

V.  The  mechanical  work  performed 

I.  The  Elbmbntabt  Composition  and  Gross  Energy  of  the 

Visible  Excreta 
(a)  Preparation  of  samples. 

Carbon  and  nitrogen  may  be  determined  by  the  ordinary  methods 
of  wet  combustion  as  noted  under  b. 

For  the  determination  of  energy,  moist  samples  must  be  at  least 
partially  dried  before  being  burned,  in  order  to  secure  complete 
combustion,  while  carbon  and  hydrogen  are*  also  frequently  deter- 
mined on  dried  samples.  This  drying  must  be  effected  without  loss 
of  either  matter  or  energy,  by  decomposition  or  volatilization,  or 
under  conditions  which  permit  as  accurate  a  determination  of  the 
losses  as  possible. 

For  feeding  stuffs,  the  method  of  drying  in  a  high  vacuum  at  room 
temperature  seems  to  offer  the  greatest  security  against  losses.  The 
drying  of  urine  and  feces  is  a  somewhat  difficult  problem.     Braman' 

•Jour.  Biol,  Chem..  19  (1914),  106. 
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has  studied  the  drying  of  the  urine  of  cattle  and  gives  references  to 
earlier  work  on  this  subject.  Experiments  have  also  been  reported 
by  Fiirth  and  Kozitschek,*  by  Higgins  and  Benedict/  and  by  Emery 
and  Benedict.*  The  possibihty  of  loss  in  the  urine  seems  to  be  con- 
siderable, particularly  with  herbivora,  in  view  of  the  considerable 
amounts  of  ammonium  salts  which  the  urine  of  these  animals  con- 
tains. Fortimately,  however,  the  energy  of  the  urine  constitutes  but 
a  comparatively  small  fraction  of  the  total  amoimt  involved  in  a 
balance  experiment. 

The  fact  of  a  loss  of  nitrogen  in  the  drying  of  feces  is  well  known, 
while  Fingerling,  Kohler,  and  Reinhardt*  note  similar  losses  of  car- 
bon. The  preferable  course  seems  to  be  to  determine  the  carbon 
in  the  fresh  samples  of  both  feces  and  urine  in  the  manner  indicated 
under  b. 

(b)  Determination  of  elern^ntary  composition. 

Nitrogen  is  best  determined  in  fresh  samples  of  both  feces  and 
luine,  using  the  ordinary  Kjeldahl  method  for  urine,  and  the  Konig 
method^^  for  the  feces.  Carbon  and  hydrogen  may  be  readily  deter- 
mined in  air-dry  samples  of  feed  by  the  ordinary  methods  of  ultimate 
organic  analysis,  while  the  determination  of  carbon  may  likewise  be 
combined  with  that  of  energy  by  the  bomb  calorimeter,  as  has  been 
shown  by  Fries^*  and  by  Benedict.^* 

For  moist  samples,  especially  feces  and  urine,  the  methods  of  wet 
combustion  may  be  used  for  the  determination  of  carbon,  thus  avoid- 
ing losses  in  drying,  and  Braman^*  finds  that  the  carbon  of  moist 
feces  and  urine  may  likewise  be  determined  with  accuracy  by  means 
of  direct  combustion,  using  a  quartz  tube. 

(c)  Determination  of  heais  of  combustion. 

The  method  now  in  most  general  use  is  that  devised  by  Berthelot, 
viz.,  burning  in  highly  compressed  oxygen  in  a  steel  bomb.  De- 
scriptions of  the  original  and  modified  forms  have  been  given  by 
Atwater."    For  details  of  the  method  consult  Wiley^»  and  Fries.** 


*Biocliem.  Ztschr.,  96,  297. 

'Amer.  Jour.  Physiol.,  28  (1911),  294. 

•Amer.  Jour.  Phyglol.,  28  (1911),  301. 

•Landw.  Vera.  Stat,  84  (1914),  161. 

"Landw.  Vers.  Stat.  ,88  (1891),  227. 

"Jour.  Amer.  Ghem.  Soa,  31  (1909),  272. 

"  Jonr.  Amer.  Ghem.  Soc,  32  (1910),  547. 

"  Unpublished. 

"U.  S.  Dept  Agr.,  Office  Exp.  Sta.,  Ball.  21  (1896),  121. 

"  Principles  and  Practice  of  A^nrlcultural  Analysis. 

~  U.  S.  Dept.  Agr.,  Bur.  Anlm.  Indus.,  Buls.  94  and  124. 
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One  source  of  uncertainty  in  the  use  of  the  early  form  of  the  bomb 
calorimeter  lies  in  the  necessity  of  computing  the  heat  losses  by  radia- 
tion. This  has  subsequently  been  eliminated  by  the  construction  of 
the  various  forms  of  adiabatic  calorimeter,  which  have  been  described 
by  Richards,^*  Benedict  and  Higgins,"  Fries"  and  Riche,**  and 
by  Holland  and  Buckley.** 

The  Parr  calorimeter,  which  employs  sodium  peroxide  as  an  oxi- 
dizing agent,  has  been  extensively  used  for  the  investigation  of  fuels, 
but  is  apparently  less  accurate  than  the  form  just  descnbed.  A  new 
and  cheaper  form  of  calorimetric  bomb  has  recently  been  described 
by  Parr." 

n.  Determination  op  Gaseous  Products 

For  this  purpose  some  form  of  respiration  i^paratus  is  necessary. 
In  the  case  of  herbivora  this  must  include  provision  for  determining 
the  combustible  gases  given  off.  In  the  case  of  swine,  of  camivora 
and  of  man  this  does  not  seem  to  be  so  essential  in  view  of  the  small 
amoimts  excreted. 

Two  general  types  of  respiration  apparatus  are  in  common  use, 
either  being  available  for  the  determination  of  the  total  gaseous 
excreta. 

(fl)  The  RegnaulUReiset,  or  closed  circuit,  apjxxratus. — In  the 
dosed  circuit  type  of  apparatus  the  animal  breathes  in  a  closed  cham- 
ber or  space,  the  carbon  dioxide  and  water  given  off  being  absorbed 
by  proper  reagents  and  the  oxygen  as  used  being  replenished  from  a 
gas  holder  or  a  gas  cylinder.  In  the  earliest  form*'  of  this  apparatus, 
which  was  intended  for  small  animals,  the  subject  was  placed  under 
a  glass  bell  jar.  Subsequently  a  larger  form  was  devised  for  animals 
as  large  as  sheep.  Atwater  and  Benedict'*  were  the  first  to  describe 
a  practicable  form  of  this  apparatus  for  experiments  on  man,  and 
Zuntz*'  subsequently  constructed  one  for  cattle. 

A  form  for  the  investigation  of  the  pulmonary  exchange  alone  has 
also  been  devised  by  Benedict  and  is  described,  along  with  other 
forms,  by  Carpenter.** 


»Proc.  Amer.  Acad.  Art  ScL,  41  (1906),  8. 

"  Jonr.  Amer.  Chem.  Soc.,  32  (1910),  401. 

"Jour.  Amer.  CJhem.  Soa,  84  (1912),  643. 

**  Jour.  Amer.  Chem.  Soc,  85  (1913),  1747. 

"Exp.  Sta.  Rec.,  41  (1919),  608. 

"Jour.  Indus.  Bng.  Chem.,  4  (1912),  740. 

"Ami.  de  Chem.  et  de  Physiqne,  8  Series,  20,  299. 

"Carnegie  Iiistltntion  of  Washlxkgton,  Pablication  No.  42  (1906). 

"Landw.  Jahrb.,  44  (1914),  770. 

"Carnegie  Instltntion  of  Washington,  Publication  No.  210  (1916). 
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(6)  The  Pettenkofer,  or  open  circuit,  apparatus. — ^In  this  form  of 
apparatus  the  animal  breathes  in  a  continuous  measured  current  of 
out-door  air  whose  content  of  water,  carbon  dioxide,  and  cumbustible 
gases  is  determined  on  samples  taken  at  the  points  of  entrance  and 
exit.  It  is  the  type  which  has  been  most  commonly  used  in  agri- 
cultural research. 

The  original  chamber  apparatus  was  constructed  by  Pettenkofer*^ 
at  Munich  for  investigations  upon  man.  Similar  ones  for  cattle 
were  soon  afterwards  installed  at  Salzmiinde  and  at  Gottingen  and 
others  later  at  Mockem  and  Leipzig.  A  form  for  the  investigation 
of  puhnonary  respiration  was  likewise  devised  by  Zuntz  and  Geppert. 
This  form  of  apparatus  was  used  by  Zuntz**  in  his  extensive  investi- 
gations upon  the  working  horse,  and  Hagemann**  has  also  applied 
it  to  sheep.  The  principle  of  the  Pettenkofer  apparatus  is  also 
involved  in  the  construction  of  the  respiration  calorimeter  of  Axmsby 
and  Fries,  for  work  with  cattle. 

III.  The  Determinatiok  of  Oxyobn  Consumed 

The  determination  of  the  oxygen  consumed  may  be  combined 
with  that  of  the  gaseous  excreta  by  the  respiration  apparatus, 
although  with  considerable  difficulties  in  practice. 

(a)  Determination  vnth  the  closed  circuit  apparatus. — ^This  re- 
quires, in  addition  to  the  determination  of  the  amount  of  oxygen 
admitted  to  the  apparatus,  a  determination  of  the  amount  contained 
in  the  apparatus  at  the  beginning  and  at  the  end  of  an  experiment. 
With  a  chamber  apparatus,  the  latter  is  a  decidedly  difficult  task. 
In  the  puhnonary  form  the  problem  is  less  difficult. 

(6)  Determination  with  the  open  circuit  apparattLS. — ^With  the 
pulmonary  form  of  apparatus  it  is  not  difficult  to  determine  the 
deficit  of  oxygen  in  the  expired  air  with  a  good  degree  of  accuracy. 

The  chamber  apparatus  is  commonly  used  only  for  the  determina- 
tion of  the  expired  gases.  It  is  possible,  however,  to  utilize  it  also 
for  determining  the  amount  of  oxygen  consumed  by  the  animal,  the 
difficulty  lying  only  in  the  extremely  accurate  determinations  of 
oxygen  in  the  outgoing  air  which  are  necessary.  Jacquet*^  has  used 
the  method  for  small  animals  while  Mjzdlgaard  and  Anderson,  and 
Pries*^  have  also  applied  it  to  cattle. 

"'Ann.  Cbem.  Pharm.,  SnppL  Bd.  II,  p.  1.    Compare  also  Atwatei^— U.  S. 
Dept  Agr.,  Office  of  Exp.  Stag.,  Bnl.  21  (1885),  106. 
>*Laiidw.  Jahrb.,  IS  (1889) ;  27  ErgzbdL  (1898). 
"Arch.  (Anat  n.)  PhysloL,  1899,  Snpp.,  p.  138. 
"  Verliandl.  der  Easier  natnr.  Ges.,  15  (1908). 
''Amer.  Jour.  PhysloL,  66  (1921),  6S. 
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IV.  Determination  of  Heat  Produced 

(a)  Direct  calorimetry. — The  actual  determination  of  the  heat 
produced  by  an  animal  requires,  of  course,  the  use  of  some  form  of 
calorimeter.  Moreover,  since  provision  must  be  made  for  ventila- 
tion  and  for  the  determination  for  the  gaseous  products  given  off,  the 
apparatus  must  be  also  a  respiration  apparatus  either  of  the  closed 
or  open  circuit  type. 

For  a  general  classification  of  respiration  calorimeters  and  a  de- 
scription of  some  common  forms  including  the  open-circuit  flow- 
calorimeter  of  Armsby  and  Fries,  consult  "The  Nutrition  of  Farm 
Animals,"  pages  235-240.  A  very  complete  description  of  all  but 
the  latest  form  is  given  by  Lefevre.** 

(6)  Indirect  calorimetry. — ^For  many  purposes,  the  heat  produc- 
tion may  be  computed  with  sufficient  accuracy  from  the  results  of 
respiration  experiments.  When  the  carbon  dioxide  excreted  and 
the  oxygen  consumed  are  determined,  the  respiratory  quotient  in 
carnivora  or  omnivora,  together  with  a  determination  of  the  urinary 
nitrogen,  affords  pretty  definite  information  as  to  the  proportions 
of  fats,  carbohydrates  and  proteins  katabolized,  the  quotient  for  fat 
being  0.7,  for  carbohydrates  1.0,  and  for  protein  about  0.8.  From 
this  it  is  easy  to  compute  the  calorific  equivalent  of  a  unit  of  carbon 
or  of  oxygen.  As  Fries**  has  recently  shown,  this  method  is  not 
directly  applicable  to  herbivora,  but  Anderson**  has  devised  an  in- 
genious modification  of  the  method  by  which  it  is  possible  to  com- 
pute the  heat  production  from  the  urinary  nitrogen  and  the  amounts 
of  carbon  dioxide  and  methane  excreted  and  oxygen  consumed, 
while  Armsby,  Fries,  and  Braman"  have  recently  reported  data  on 
the  calorific  equivalent  of  the  total  carbon  dioxide  excretion  of  cattle 
which  promise  to  be  useful. 

A  second  method  of  indirect  calorimetry  is  based  on  the  deter- 
mination of  the  complete  balance  of  matter  and  of  the  energy  con- 
tained in  feed,  feces,  urine,  and  combustible  gases.  This  is  the 
method  used  by  Kellner**  in  his  early  investigations  upon  the  energy 
metabolism  of  cattle,  and  in  numerous  subsequent  ones. 


*■  Chaleor  Animale  et  Bioenerg^tique :  Masson  et  Gie.,  Paris,  1911,  77-228. 

■Amer.  Jour.  Physiol.,  55  (1921),  53. 

**  Den.  Kgl.  Veterinaer-og  Landboh^Jskole,  Copenhagen :  Aarsskrif t,  1920. 

"Proc.  Nafl  Acad,  of  Sci..  6  (1920),  2«3. 

-Landw  Vers  Stat.  47  (1896),  275. 
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V.  The  Detebmination  of  Mbchanical  Work 

In  experiments  on  man,  various  forms  of  mechanical  work  such 
as  climbing  a  stair-case,  lifting  a  weight,  or  riding  a  bicycle  have 
been  investigated.  With  animals  substantially  only  two  methods 
have  been  used.  In  one  of  these  the  animal  performs  work  with  a 
sweep  power,  which  also  serves  as  a  djmamometer.  This  form  was 
used  by  Wolff*'  and  by  Grandeau  and  Le  Clerc**  in  studying  the  feed 
requirements  of  the  working  horse. 

The  second  form  of  apparatus  is  the  tread  power,  in  which  the 
animal  does  work  by  lifting  its  own  weight.  This  is  the  form  used 
by  Zuntz  in  connection  with  the  Zuntz-Geppert  form  of  respiration 
apparatus  (See  II,  b)  in  his  extensive  investigations  upon  the  metab- 
olism of  the  working  horse,  while  Benedict  and  Murschhauser** 
and  others  have  applied  it  to  man. 

Any  work  performed  in  the  chamber  of  a  req)iration  calorimeter 
is,  of  course,  converted  into  heat  and  measured  along  with  that 
arising  from  other  physiological  processes. 

"Landw.  Vers.  Sta.,  21  (1878),  19;  Landw.  Jalirb.,  24  (1896),  190>193. 

"Aim.  ScL  Agron.,  1881,  %  464. 

"  Ounegie  Institntioii  of  Washington,  Poblication  No.  231  (1915). 
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4.  FEEDING  EXPERIMENTS 

The  so-called  feeding  experiment  is  usually  a  relatively  simple 
procedure  involving  an  extended  period  of  observation,  the  experi- 
mental subjects  commonly  being  maintained  imder  approximately 
normal  conditions,  and  the  results  usually  being  of  the  nature  of 
records  on  growth,  reproduction,  or  other  animal  increase. 

The  method  of  the  feeding  experiment  often  differs  from  that  of 
practical  feeding  operations  only  in  refinement  and  elaboration. 
Through  such  comparatively  simple  procedures  a  great  diversity  of 
problems,  superficial  or  abstruse,  directly  practical,  purely  physio- 
logical, or  otherwise,  may  be  investigated. 

Feeding  experiments  may  determine  either  the  net  result  of  a 
normal  complication  of  factors,  or  the  specific  effect  of  individual 
factors.  In  view  of  the  indefinite  diversity  of  objects  which  may  be 
sought,  and  of  details  of  experimental  methods,  it  is  not  our  purpose 
to  attempt  to  standardize  the  entire  field  of  operation,  but  merely  to 
record  a  few  principles  of  general  significance. 

Thb  Planning  of  Feeding  Experiments 

In  the  planning  of  feeding  experiments  thought  must  be  given  the 
consideration  of  relation  of  conditions  of  experimentation  to  condi- 
tions of  practice,  in  order  that  the  results  of  the  experiment  may  be 
due  to  the  same  conditions  as  determine  the  results  in  practice,  and^ 
therefore,  truly  applicable  to  practice.  This  principle,  though 
stated  in  a  few  words,  is  worthy  of  most  extended  and  painstaking 
recognition  in  feeding  experimentation. 

Special  efforts  may  be  necessary  to  reduce  the  problem  to  the 
simple  terms  essenti^  to  clarity  of  results;  thus,  the  market  grade 
of  meat  animals  is  the  resultant  of  a  great  complication  of  varying 
factors,  which  for  satisfactory  experimental  treatment  must  be  re- 
solved into  individual  components. 

Uncontrolled  conditions,  so  far  as  practicable,  should  be  made  the 
subject  of  definite  record;  and  all  other  conditions  of  significance, 
especially  the  details  of  experimental  methods,  should  be  made  mat- 
ters of  record,  in  order  to  permit  of  judicial  appraisal  of  conclusions, 
and  repetition  of  experiments. 

The  effects  of  variations  in  soil  and  season  on  the  amount  and 
composition  of  the  growth  of  forage  crops,  and  effects  of  the  method 
of  harvesting  and  of  amoimt  of  exposure  to  sunlight  during  curing, 
on  the  food  value  of  the  same,  are  sufficiently  pronounced  so  that 
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experiments  involving  the  use  of  such  feeds  should  be  planned  in  the 
light  of  these  facts. 

This  applies  especially  to  experiments  in  which  a  forage  crop  is 
related  to  the  area  upon  which  it  was  produced.  Such  work  must 
cope  with  all  of  the  compromising  conditions  inherent  in  soil  fertility 
investigations,  and  can  be  rendered  tolerably  accurate  only  by  the 
exercise  of  the  greatest  care,  and  by  repetition  much  more  frequent 
than  is  necessary  in  most  types  of  feeding  experimentation. 

The  plan  of  experiment  should,  if  practicable,  provide  a  basis  few 
comparisons  within  the  experiment,  and  also  between  the  experiment 
and  other  such,  conducted  at  earlier  dates,  or  to  be  conducted  later, 
by  the  inclusion  of  check  lots  on  standard  rations.  Such  a  practice, 
carried  through  an  extensive  program  of  research,  adds  greatly  to 
its  value. 

It  seems  likely  that  an  investigation  of  the  effect  of  the  weather 
on  the  results  of  feeding  experiments,  especially  on  the  live  weights 
of  animals,  will  show  that  weather  conditions  should  be  made  a 
matter  of  record  in  connection  with  exacting  experiments  in  which 
live  weights  are  significant.  Of  importance  in  this  connection  is 
the  effect  of  weather  on  the  drinking  and  retention  of  water. 

This  matter  has  received  some  consideration  in  the  following 
publications: 

Vermont  Agr.  Exp.  Sta.,  Rpt.,  1891,  65,  87,  88;  1892,  16, 

128;  1893,  88-92. 
Arizona  Agr.  Exp.  Sta.,  Rpt.,  1901,  327-332. 
Indiana  Agr.  Exp.  Sta.,  Bui.  47. 

Much  improvement  in  feeding  experimentation  awaits  the  more 
general  employment  of  the  methods  of  histology  in  the  experimental 
program.  By  this  means  there  will  doubtless  be  revealed  results  of 
much  interest  and  significance,  as  indicating  the  conditions  of  life 
of  the  cells  of  the  various  tissues,  and  of  a  delicacy  far  beyond  the 
pos^bility  of  detection  by  chemical  analysis,  which  must  first  de- 
stroy, before  it  identifies  and  evaluates  the  wreckage. 

As  to  the  scope  of  a  particular  experiment — the  value  of  the 
results  depends  largely  upon  the  plan  being  limited  in  extent  to  cor- 
respond with  the  number  of  experimental  animals  involved;  so  as 
to  make  possible  the  derivation  of  a  certain  amount  of  evidence  of 
positive  significance,  rather  than  data  warranting  only  the  incon- 
clusive discussion  of  a  more  extensive  field. 
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Preliminary  Feeding 

In  feed  comparisons  there  should  be  a  preliminary  period,  before 
the  taking  of  initial  experimental  weights,  of  suflSicient  length  to 
permit  of  the  complete  stabilization  of  live  weights  as  afiFected  by  the 
content  of  the  alimentary  tract. 

In  experiments  of  such  nature  that  the  record  of  the  ''fill"  taking 
place  during  the  period  of  adaptation  to  the  ration  is  one  of  the 
results  sought  for,  the  data  from  this  preliminary  period  should  be 
recorded  separately  in  such  manner  as  not  to  contribute  an  element 
of  error  in  relation  to  feed  consumed  per  unit  of  increase  during  the 
main  part  of  the  experiment.  The  apparent  gain  in  weight  of 
animals  on  experiment  must  be  real  gain  in  the  sense  of  not  involv- 
ing an  increase  in  proportion  of  ''fill." 

The  Length  of  Feeding  Experiments 

In  the  more  carefully  considered  work  there  is  a  marked  tendency 
to  increase  the  length  of  experiments  to  cover  the  whole  of  the  life 
process  of  interest,  and  to  record  the  rate  and  character  of  response 
of  the  subjects  to  the  treatment,  by  regular  periodical  observations 
throughout  the  course  of  the  experiment. 

Nutrition  experiments  of  short  duration,  even  when  accompanied 
by  elaborate  chemical  and  physiological  analyses  and  examinations, 
give  but  imperfect  insight  into  the  final  nutritive  value  of  a  feed, 
ration,  or  isolated  nutrient  for  long-continued,  normal,  and  healthy 
growth.  Experiments  having  such  objects,  then,  should  cover  the 
entire  life  cycle. 

Great  loss  and  confusion  have  resulted  from  the  drawing  of  con- 
clusions from  investigations  lacking  in  proper  duration. 

Numbers  of  Experimental  Subjects 

In  feeding  experiments,  where  the  results  are  of  the  nature  of 
gains  in  live  weight,  much  larger  numbers  of  individuals  are  re- 
quired than  in  experiments  for  the  measurement  of  less  complex 
processes  than  growth.  Based  upon  the  average  coefficients  of  varia- 
tion found  for  sheep,  steers,  and  swine,  calculation  indicates  that 
experimental  lots  should  contain  at  least  10  to  14  animals,  or  even 
25  to  30  animals  when  the  rations  or  other  conditions  under  investi- 
gation are  very  similar.  The  necessity  of  using  at  least  10  to  16 
animals  per  lot  in  feeding  trials  seems  to  be  well  established.  If  this 
number  can  be  increasd,  all  the  better. 
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Again,  however,  it  is  well  to  note  that  increasing  the  size  of  lots 
IS  no  remedy  for  a  poor  selection  of  experimental  animals.  Further- 
more, increasing  the  size  of  lots  cannot  eliminate  individuality,  hut 
merely  reduces  its  effects  on  the  average.  It  has  heen  shown  that 
when  there  are  as  many  as  40  animals  to  the  lot,  an  appreciable 
degree  of  uncertainty  still  attaches  to  average  lot  gains.  Also  it 
should  be  borne  in  mind  that  the  beneficial  effect  of  increasing  the 
size  of  lots  varies  not  with  the  number  in  the  lot,  but  with  the  square 
root  of  this  number.  Thus,  for  the  same  standard  deviation  of 
individual  gains,  a  lot  of  10  animals  will  give  a  p]t>bable  error  of  the 
average  gain  only  twice  as  large  as  a  lot  of  40  animals. 

It  has  not  yet  been  proved  that  the  probable  error  of  results  of 
feeding  animals  can  be  reduced  by  preliminary  functional  tests. 
This  subject  needs  further  study.  For  the  present  the  safest  means 
of  reducing  experimental  error  is  through  numbers  of  carefully 
selected  subjects,  and  through  repetition  of  trials. 

Individual^  Gboup^  and  Sblf-Fbbdino 

Individticd  feeding. — ^Individual  feeding  is  essential  in  many  ex- 
periments, and  is  desirable  in  a  still  larger  class  of  investigations, 
since  this  method  of  procedure  tends  toward  accuracy  of  results, 
through  differentiation  of  individual  data,  without  which  their 
proper  criticism  is  impossible ;  and  through  favoring  uniformity  in 
the  consumption  of  food,  and  in  production,  since  these  are  con- 
ducive to  mathematically  sound  conclusions. 

Even  where  individual  feeding  is  not  followed  in  the  practical 
operation  to  which  the  results  are  to  be  applied,  this  method  of  feed- 
ing may  be,  and  usually  is,  none  the  lees  desirable  in  experimental 
work,  as  a  means  of  assuring  accurate  measurement  of  the  phe- 
nomena under  investigation.  Where  the  effects  of  jostling  and  com- 
petition at  the  feed  trough  constitute  an  essential  factor  in  the 
problem  under  investigation  these  effects  must  not  be  eliminated  by 
individual  feeding,  but  in  all  cases  where  accurate  comparisons  of 
feeds,  or  other  factors  of  fundamental  significance  are  the  desiderata, 
the  experimental  subjects  should  be  fed  individually. 

Oraup  feeding.— XjontrolleA  group  feeding  (the  usual  method  in 
practice)  is  satisfactory  in  investigations  of  the  sort  most  directly 
applying  to  the  same  process  in  practice.  The  chief  merit  of  this 
system  in  experimental  work  is  economy  of  labor,  and  of  expense  in 
the  provision  of  equipment. 

The  principal  limitations  of  this  method  are  that  the  results  are 

entially  averages  of  unknown  individual  data,  the  significance  and 
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validity  of  which  cannot  be  directly  considered;  further,  as  a  prac- 
tical measure  in  the  conduct  of  feeding  experiments,  individual  data 
are  of  very  great  value  as  providing  the  means  for  eliminating  an 
individual  animal  at  any  time  at  which  such  a  measure  may  be- 
come desirable;  individual  data,  therefore^  tend  to  protect  the  in- 
vestigation from  compromise  or  ruin  through  the  effects  of  accident^ 
disease,  or  preexistent  but  undetected  abnormality  of  experimental 
subjects. 

Self-feeding. — ^Unrestricted  allowance  of  feed  may  be  practiced 
on  either  the  group  or  the  individual  basis.  This  method  of  feeding 
has  a  wide  range  of  usefulness  in  investigation  work.  Where  the 
class  of  animals  serving  as  subjects  can  be  satisfactorily  handled  by 
self -feeding  this  method  conmiends  itself,  especially  for  investigar 
tions  in  which  maximum  production  is  desired,  or  where  we  wish  to 
allow  unrestricted  expression  of  appetite  and  preference.  By  proper 
feeding  devices  the  prevention  of  waste  and  the  measurement  of  feed 
consumption  may  be  satisfactorily  accomplished  with  certain  types 
of  rations  and  kinds  of  animals.  Under  other  conditions  this  method 
is  not  practicable.  It  is  not  readily  usable  in  investigations  requir- 
ing imiformity  of  consumption,  or  the  most  accurate  chemical  ac- 
counting for  feeds  consumed,  on  a  laboratory  basis. 

LrvB  Weights 

Initial  and  final  live  weights  may  be  taken  on  three  or  more  con- 
secutive days,  the  average  weight  being  considered  as  the  weight  on 
the  middle  day. 

Periodic  weights  should  also  be  taken,  throughout  an  experiment, 
to  provide  a  basis  for  the  plotting  of  curves  showing  the  course  of 
gains  of  the  Jots  or  individuals  to  be  compared,  and  for  corrections 
on  account  of  the  removal  of  any  individual  in  case  of  accident. 

Some  experimenters  withhold  water  from  experimental  subjects 
from  night  until  an  early  morning  weighing,  in  order  to  minimize 
the  individual  variation  due  to  water  drunk.  This  is  in  recognition 
of  the  fact  that  a  single  drink  of  water,  with  an  animal  like  a  cow, 
may  weigh  as  much  as  the  real  increase  in  live  weight  during  many 
days,  or  even  a  few  weeks.  It  is  a  fact,  however,  that  this  procedure 
does  not  entirely  eliminate  extensive  variation  in  the  weight  of  cattle, 
and  under  some  conditions  of  weather,  weighing  facilities,  etc.,  it 
may  be  definitely  inadvisable  to  withhold  water  during  the  night 
previous  to  an  experimental  weighing. 

The  variability  of  the  live  weights  of  cattle  constitutes  a  vexatious 
and  baffling  problem  which  is  fully  appreciated  only  as  abundant 
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data  are  obtained.  Fairly  consistent  weights  on  certain  individuals 
are  obtainable,  however,  in  experiments  in  which  they  are  watered 
separately,  at  regular  intervals. 

"Shrunk''  weights,  like  dockage,  commission,  and  freight,  are  or- 
dinarily relevant  only  in  commercial  procedure  and  accounts. 

Rbcordikg  Amounts  ov  Feed  Consumed 

The  amoimts  of  feed  consumed  must  be  recorded  in  all  cases. 

It  would  seem  to  be  unnecessary  to  mention  so  obvious  a  require- 
ment of  experimental  procedure,  but  a  great  mass  of  results  of  feed- 
ing experiments  with  small  animals,  minus  data  on  amoimts  of  feeds 
consumed,  have  been  given  space  in  reputable  scientific  journals. 
In  much  of  this  work  the  adequacy  of  the  ration,  and  the  relative 
content  of  rations  in  undetermined  constituents,  is  estimated  by  the 
growth,  condition,  and  performance  of  the  subjects  without  regard 
to  the  amounts  of  feed  used  to  produce  these  effects.  Largely  upon 
such  an  imperfect  basis  has  been  established  a  voluminous  literature 
in  a  new  and  peculiarly  difficult  field  of  research,  in  which  there  is 
every  demand  for  the  most  perfect  experimental  method. 

In  our  opinion  this  practice  would  be  defensible  only  on  condition 
of  its  being  definitely  established,  with  the  particular  feeds  and 
species  of  animals  involved,  either  that  the  amount  of  feed  consumed 
is  not  affected  by  its  kind,  so  that  all  subjects  compared  would  have 
eaten  the  same  amount,  or  that  the  palatabiUty  of  the  ration  reflects 
its  nutritive  value  in  an  accurately  quantitative  manner,  so  that  in 
case  animals  eat  more  of  one  ration  than  of  another  this  greater 
amount  accurately  represents  its  greater  efficiency,  the  one  hypothesis 
being  as  absurd  as  the  other. 

It  is  of  course  a  fact  that  animals  tend  to  eat  their  fill,  and  that 
they  commonly  eat  larger  quantities  of  efficient  rations  than  of  less 
efficient  ones;  but  that  these  conditions  are  true  in  any  such  accurate 
and  unvarying  way  as  to  warrant  neglect  to  provide  facilities  neces- 
sary to  the  quantitative  accounting  for  the  feed,  and  neglect  to  con- 
sider the  amount  consrmied,  in  the  formulation  of  conclusions,  is 
unthinkable. 

Even  with  time  involved  as  a  matter  of  record,  and  with  complete 
data  as  to  performance  through  life  cycles  at  hand,  it  is  still  neces- 
sary to  know  the  amounts  of  feed  eaten,  in  order  to  permit  of  feed 
comparisons. 
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dates  it  is  important  to  have  reooids  of  the  condition  of  the  experi- 
mental subjects  at  those  times. 

Such  periodic  observations  may  be  made  with  photographs^  either 
informal  or  with  the  subject  posed  before  a  ruled  screen,  by  measure- 
ments, by  evaluation  by  market  experts,  or  by  the  slaughter  of  rep- 
resentative groups  or  individuals. 

Photography  may  yield  striking  results,  of  unsurpassed  signifi* 
cance ;  and  efforts  to  exhibit  the  results  of  experiments  by  this  method 
may  be  profitable. 

Evaluations  by  market  experts  may  be  of  value,  but  in  as  much  as 
they  are  at  best  only  expressions  of  judgment,  and  not  in  any  sense 
actual  measures  of  value,  they  cannot  be  regarded  as  scientific  data, 
and  should  not  be  treated  as  such. 

The  slaughter  of  representative  groups  or  individuals,  at  intervals, 
yields  evidence  of  the  highest  value,  but  the  practicability  of  this 
procedure  may  be  limited  by  the  numbers  of  subjects  involved. 

Tbbmikation  of  Fbedikq  Expbbimbktb 

Feeding  experiments  may  be  terminated  either  at  a  definite,  uni- 
form weight  of  subjects  (individual  or  group  basis),  without  regard 
to  the  time  required  for  the  several  lots  of  individuals  to  reach  this 
fixed  goal,  or  at  a  single,  fixed  time,  without  regard  to  the  weights 
attained  by  the  experimental  subjects. 

Since  time  as  well  as  feed  represents  actual  expense,  and  since  age, 
as  well  as  weight  attained,  is  a  matter  of  physiological  significance, 
both  of  these  methods  of  terminating  feeding  experiments  yield 
valuable  results. 

In  experiments  directed  especially  toward  immediate  financial 
ends  it  is  important  to  feed  to  a  definite  average  weight  per  lot,  but 
this  may  be  impracticable  in  experiments  to  be  terminated  by  an 
elaborate  program  of  accounting  for  the  bodies  of  the  subjects,  be- 
cause of  practical  difficulties  due  to  the  uncertain  time  at  which  the 
work  connected  with  the  termination  of  the  experiment  must  be 
done,  and  the  manifold  increase  in  the  labor  and  expenses  involved. 

Also,  in  experiments  in  which  the  nutritive  value  of  feeds  is  com- 
pared in  a  critical  way,  it  is  as  important  that  the  subjects  be  of  the 
same  age  at  the  end  as  at  the  beginning ;  and  with  many  rations  it  is 
quite  impracticable,  on  account  of  inherent  nutritive  limitations,  to 
bring  all  lots  to  the  same  weight. 
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Gbaphic  Prksbntahon  of  Results  of  Fbbding  Experiments 

The  graphic  presentation  of  results,  especially  by  the  use  of  plotted 
curves,  indicating  time  and  amount  and  direction  of  change  in  the 
e^)erimental  subjects,  are  much  more  readily  undeistandable  than 
are  tables  of  numerical  results,  and  should  be  used  where  the  number 
of  intermediate  observations  makes  possible  this  method  of  presenta- 
tion ;  indeed  the  requirements  of  this  method  may  well  be  considered, 
in  determining  the  number  of  intermediate  observations  to  be  taken. 

After  the  determination  of  normal  curves  of  growth,  these  may  be 
made  the  basis  for  comparison  of  rate  of  increase  as  affected  by  breed, 
individuality  or  ration.^ 

This  method  of  exhibiting  results  may  also  be  used  to  advantage 
in  determining  the  amount  in  which  a  particular  supplement  should 
be  fed  with  a  basal  ration.  The  experimental  subjects  should  first 
be  brought  into  a  uniform  rate  or  economy  of  gain  on  the  basal 
ration.  The  supplement  should  then  be  introduced,  in  small  pro- 
portion, and  continued  thus  until  the  full  improvement  due  to  the 
addition  has  been  realized.  Subsequent  additions  of  the  supplement 
should  be  made,  in  the  same  amount  and  at  regular  intervals,  until 
no  further  improvement  in  the  rate  or  economy  of  gain  (whichever 
is  the  basis  of  the  exhibit)  results  therefrom.  Then  by  slight  varia- 
tions above  and  below  the  apparent  optimimi  this  point  can  be 
definitely  located. 

In  researches  on  milk  production  the  normal  rate  of  decrease  of 
lactation  should  be  considered  in  judging  of  the  effects  of  feeds. 
Curves  of  normal  milk  production  should  be  derived  for  each 
breed  of  animals  used  for  milk  production. 

Examples  of  successful  use  of  graphic  methods  of  presentation  of 
results  of  feeding  experiments  may  be  seen  in  the  work  of  P.  F. 
Trowbridge,  C.  R.  Moulton  and  associates,^^  and  in  the  article  on 
Skim  Milk  and  Milk  Substitutes  for  Calf  Feeding,  by  R.  E.  Caldwell.** 
C.  C.  Hayden  has  used  the  same  principles  as  did  Caldwell,  but  in- 
stead of  photographing  an  animal  in  front  of  a  metrically  ruled  sheet 
or  chart,  has  photographed  it  behind  a  metric  wire  screen. 

Graphic  methods  in  the  presentation  of  the  financial  outcome  of 
feeding  experiments  have  been  used  to  advantage  by  H.  H. 
Mitchell." 


"•  See  Mo.  Agr.  Exp.  Sta.,  Res.  BhIb.  36,  43  and  a  later  bulletin,  in  press,  on 
Normal  Growth  of  Farm  Animals. 
^  Mo.  Agr.  Exp.  Sta.,  Res.  Buls.  28,  80,  88,  43,  54  and  06. 
^Proc  Amer.  Soc.  Animal  Prod.  (1915-16),  2L 
^Proc  Amer.  Soc.  Animal  Prod.  (1921),  96.  . 
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The  Condxtct  of  Slaughter  Tests 

In  preparing  for  the  chemical  accounting  for  carcaases,  organs^  and 
tissues  of  animals,  all  requirements  must  be  provided  for  in  advance, 
in  order  that  the  program  may  proceed  in  prompt  and  orderly 
fashion,  without  delay  in  the  handling  of  the  perishable  products. 

The  most  important  considerations  in  this  connection  are  (1)  con- 
venient facilities  for  fast  work,  (2)  maintenance  of  the  identity  of 
parts  and  products  by  a  positive  system  of  labeling,  (3)  prevention 
of  loss  of  weight  through  evaporation  (or  its  accurate  quantitative 
determination),  (4)  prevention  of  chemical  change  through  enzyme 
action,  and  (5)  prevention  of  the  extensive  translocation  of  moisture 
and  dissolved  substances  which  takes  place  within  an  animal  body, 
between  its  liquids,  tissues,  and  organs,  after  death. 

Suggestive  details  of  procedure  in  the  slaughtering  of  a  steer  are 
given  by  Trowbridge,  Moulton,  and  Haigh.** 

A  well  planned  experimental  slaughter  equipment  is  of  great 
service  through  making  it  possible  for  the  operatives  to  give  their 
attention  to  the  more  scientific  aspects  of  the  work. 

All  possible  provisions  should  be  made  for  concentration  upon 
the  task  at  hand;  otherwise  one  may  become  swamped  in  confusion. 
The  whole  procedure  must  be  reduced  to  a  routine,  with  each  and 
every  part  provided  for  in  advance  by  definite  assignment  to  some 
one  of  the  workers,  so  that  the  entire  program  may  proceed  meehan* 
ically,  on  a  carefully  predetermined  plan.  Tools  must  be  sharp; 
forms  must  be  provided  for  the  convenient  recording  of  weights  and 
measures;  weighed,  nmnbered,  and  labeled  tightrclosing  receptacles 
must  be  provided  for  all  parts  to  be  separately  handled;  visitors 
should  be  excluded ;  and  if  the  parts  and  organs  are  to  be  subjected 
to  examination,  during  the  killing  process,  as  by  a  pathologist,  or 
sampled,  as  by  a  histologist,  this  work  must  be  provided  for  as  a 
definite  part  of  the  routine,  to  prevent  confusion,  delay,  and  loss 
of  identity  of  parts. 

The  complete  accounting  for  the  blood  is  facilitated  by  the  pro* 
vision  of  closed  receptacles,  weighed  containing  absorbent  cloths. 
A  rubber  scraper  and  dustpan  are  helpful  in  the  recovery  of  blood 
from  the  fioor. 

Friction-top  pails  or  cans,  for  parts  to  be  retained,  are  useful  in 
preventing  loss  of  moisture.  These  should  be  resoldered  when  pur- 
chased, in  order  to  prevent  the  occasional  loss  of  liquid  which  other- 
wise is  apt  to  occur. 

^Mo.  Agr.  Exp.  Sta.,  Res.  Bala.  28,  30,  54. 
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All  weights  and  measures  which  cannot  be  later  checked  should 
be  read  by  two  persons.  It  is  also  important  that  net  weights  be 
calculated  and  summations  made  as  promptly  as  possible  in  order  to 
facilitate  the  detection  and  correction  of  possible  errors. 

It  is  important  that  tissues  be  not  frozen  previous  to  sampling  for 
analysis,  because  of  the  separation  of  the  liquids  from  the  solids, 
which  is  caused  by  freezing,  and  the  consequent  increased  difficulty 
of  sampling,  and  increased  liability  to  spoilage. 

Power  grinders  should  be  provided  for  the  preparation  of  tissues 
for  sampling. 

Small  amounts  of  ground  tissue  may  be  mixed  in  a  porcelain  dish, 
or  in  an  enameled  pan,  or  on  an  aluminum-topped  table.  For  larger 
quantities  a  mechanical  meat  mixer  is  useful,  because  of  the  ease 
and  rapidity  with  which  a  thorough  mixture  can  be  obtained. 

The  Enterprise  meat  chopper  is  the  most  useful  machine  for  the 
sampling  of  miscellaneous  materials  of  firm  consistency. 

For  finer  cutting,  or  for  the  sampling  of  either  very  soft  or  very 
tough  materials,  use  a  "meat  fiyer"  of  the  "Buffalo"  type.  This 
machine  cuts  skin  very  successfully,  especially  if  partially  frozen. 
It  IB  handled  by  butcher's  supply  houses. 

The  first  grinding  of  the  fresh  skeleton  can  be  accomplished  in  a 
Mann  bone  cutter,  or  a  poultry  bone  grinder,  or  a  Central  Scientific 
Company  mill  No.  3520. 

The  fi[nal  grinding  of  partially  or  completely  dried  and  extracted 
bone  can  be  accomplished  in  a  Ejnipp  mill  of  the  Excelsior  type,  or 
in  the  mill  of  the  Central  Scientific  Company,  as  above  specified. 
The  Krupp  mill  is  handled  by  laboratory  supply  houses. 

The  most  rapid  and  thorough  sampling  of  a  large  quantity  of 
meat  is  accomplished  by  running  the  whole  once  through  a  power- 
driven  Enterprise  mill,  mixing  the  whole  in  a  mechanical  meat 
mixer,  and  then  cutting  a  large  sample  (full  capacity)  in  a  Buffalo 
meat  cutter.  The  samples  for  analysis  are  taken  from  the  rotating 
bowl  of  this  machine. 

Tendon  can  be  cut  with  a  Buffalo  "meat  fiyer/'  or  with  an  Abb6 
cutter. 

Hair  may  be  grotmd  with  the  skin,  in  the  Buffalo  meat  cutter,  or, 
if  sampled  separately,  may  be  ground  in  an  Abb^  cutter  (Abb^ 
Engineering  Company  of  New  York  City).  Small  samples  of  hog 
hair  may  be  put  through  a  hand-power  Enterprise  meat-chopper, 
using  the  ridged  plate  provided  for  making  nut  butter. 

Hoofs  and  horns  may  be  handled  in  a  poultry  bone  mill,  or  in  a 
Central  Scientific  Company  mill  No.  3520.    We  have  ground  them, 
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after  softening  in  an  autoclave,  in  a  hand-power,  Enterprise  meat- 
chopper. If  thus  treated  by  steam,  previous  to  grinding,  the  change 
in  moisture  content  should  be  recorded  by  weights  before  and  after 
treatment.  The  final  grinding  of  hoof  and  horn  may  be  accom- 
plished in  a  Krupp  Excelsior  mill. 

Ground  animal  tissues  tend  to  spoil  quickly,  and  should,  there- 
fore, be  frozen  up  promptly  in  friction-top  cans  or  pails.  The  freez- 
ing of  finely-ground  tissues,  containing  much  moisture,  in  glass  jars, 
breaks  the  containers. 

A  point  of  importance  in  the  sampling  of  refractory  materials  of 
animal  origin  is  that  they  be  not  subjected  to  so  much  handling  and 
exposure  to  the  air  as  to  result  in  significant  loss  of  moisture. 

For  parts  into  which  a  beef  animal,  or  a  hog,  should  be  divided, 
for  chemical  analysis,  see  the  Eeports  of  the  Committee  on  Ter- 
minology, Proceedings  of  the  American  Society  of  Animal  Produc- 
tion for  1910  and  for  1914. 

Milk  Production 

Methods  of  experimentation  in  relation  to  milk  production  have 
been  made  the  subject  of  a  critical  study  by  L.  A.  Maynard  and 
W.  I.  Myers.*'  Since  the  whole  of  this  bulletin  is  relevant  to  our 
discussion  it  is  our  judgment  that  we  cannot  do  better  than  to  refrain 
from  attempt  at  condensation,  and  to  refer  the  student  to  the  original. 

Statements  of  Financial  Results  of  Feeding  Experiments 

The  financial  outcome  of  investigations  in  the  field  of  animal 
production  depends  upon  a  number  of  factors,  prominent  among 
which  are  (1)  the  cost  of  the  animal,  (2)  the  cost  of  the  feed,  (3) 
the  cost  of  the  man  labor,  and  horse  labor,  (4)  the  cost  of  the  use 
of  the  land  and  equipment,  (5)  the  cost  of  marketing,  (6)  the  sell- 
ing price  of  the  product,  (7)  the  value  of  the  by-products,  and  (8) 
the  purchasing  value  of  the  unit  of  exchange. 

A  consistent  statement  of  the  economic  aspects  of  such  operations 
would  include  all  contributing  factors  expressed  in  terms  of  a  con- 
stant measure  of  value.  Since  there  is  in  existence  no  such  unvary* 
ing  measure,  however,  there  is  no  basis  for  the  logical  statement  of 
financial  results;  and  since  the  factors  which  determine  these  results 
are  not  under  experimental  control,  but  vary  in  ways  which  cannot 
be  foretold,  we  should  regard  the  financial  statement  of  a  feeding 
experiment  as  an  incidental  matter  without  essential  relation  to  the 
fundamental  scientific  results  of  the  investigation. 


^•CJomeU  Univ.  Agr.  Exp.  Sta.,  BuL  397  (1918). 
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The  dollar  is  no  more  a  fixed  standard^  and  therefore  a  real  meas- 
ure,  in  the  field  of  economics,  than  it  is  in  the  field  of  physiology. 

The  farmer^  naturally,  depends  largely  upon  a  statement  in  terms 
of  the  prevailing  medium  of  exchange.  He  accepts  the  dollar  as  it 
is,  makes  the  necessary  mental  allowance  for  its  value  at  the  time, 
and  virtually  demands  a  statement  of  the  financial  outcome  of  feed- 
ing experiments,  especially  in  investigations  of  operations  the  results 
of  which  are  not  conveniently  reducible  to  more  concrete  terms.  In 
so  doing  he  has  frequently  in  mind  (1)  the  complex  of  market  con- 
ditions confronting  the  industry  at  the  time,  (2)  the  outcome  of 
his  own  methods  of  meeting  this  particular  situation,  and  (3)  a 
desire  to  compare  his  methods  and  results  with  those  of  the  ex- 
perimenter. 

In  view  of  all  these  facts  the  investigator  should  make  every  effort 
to  state  his  results  in  concrete  terms,  as  in  per  cent  of  increase  or 
decrease  of  feed  expenditure,  in  pounds  of  product  per  acre  of  land 
involved,  in  pounds  of  feed,  or  in  replacement  value  of  pounds  of 
one  feed  by  pounds  of  another.  It  is  also  highly  desirable  in  all 
extensive  programs  of  feeding  research  to  adopt,  at  the  beginning,  a 
standard  ration,  to  be  used  throughout  the  investigation  as  a  measure 
for  other  rations. 

Statements  of  financial  outcome  based  upon  graduated  levels  of 
cost  are  of  value  in  some  simple  considerations,  but  have  no  wide 
usefulness  since  the  several  factors  do  not  always  vary  in  the  same 
direction,  or  nearly  enough  at  the  same  rate  to  warrant  elaborate 
statements  of  outcome  based  upon  a  graduated  scale  of  costs. 

In  the  publication  of  results  of  feeding  experiments  the  scientific 
conclusions  and  the  financial  statement  should  be  treated  separately, 
vdth  the  latter  in  relative  brevity  and  in  proper  subordination,  thus 
guarding  against  the  possibility  of  loss  of  emphasis  from  the  funda- 
mental results  through  confusion  with  the  financial  outcome. 

The  wide  fiuctuations  of  the  live-stock  market,  in  relative  cost  of 
feeders  and  fat  animals,  and  of  animals  of  different  weights,  grades, 
and  degrees  of  fatness,  are  familiar  and  typical  instances  of  the  kind 
of  conditions  which  render  unreliable  and  scientifically  irrelevant 
the  fincincial  outcome  as  a  measure  of  the  results  of  feeding  experi- 
ments. 

From  this  point  of  view  the  evaluations  of  animals,  by  market 
experts,  at  intervals  during  an  investigation,  are  of  limited  value. 
A  more  significant  procedure  is  to  trace  the  progress  of  the  investiga- 
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tion  by  the  slaughter,  at  intervalfl^  of  representative  individuals  or 
groups,  with  the  recording  of  such  weights  and  other  observations  as 
to  fatness,  etc.,  as  are  deemed  pertinent  to  the  study. 

A  simple,  ingenious,  and  valuable  graphic  method  of  presentation 
of  the  financial  phases  of  feeding  experiments  was  devised  by  H.  H. 
Mitchell,  and  published  as  Illinois  Agr.  Exp.  Sta.  Bui.  234;  see 
also  Proc.  Amer.  Soc.  Animal  Prod.,  1921,  93-97. 
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6.  REFERENCES  TO  LITERATURE  ON  METHODS  AND 

EQUIPMENT 

We  submit^  below,  a  brief  list  of  references  to  some  of  the  more 
readily  available  descriptions  and  illustrations  relating  to  methods 
and  equipment  for  the  conduct  of  experiments  in  the  field  of  cinimal 
production.  This  list  is  not  exhaustive;  in  fact  it  might  be  very 
greatly  extended,  but  will  be  found  at  least  suggestive. 

An  exhaustive,  monographic  presentation  of  this  subject  is 
Robert  Tigerstedt's  three-volume  Handbuch  der  physiologischen 
Methodik,  Leipzig,  1911.  Part  3  of  Volimie  I,  devoted  to  the  sub- 
ject of  methods  of  experimentation  in  nutrition,  is  indispensable  to 
the  critical  student  in  this  field.  Illustrated  with  137  figures,  it 
covers  the  whole  field  of  metabolic  research,  with  farm  animals, 
laboratory  animals,  human  beings,  and  even  fishes.  The  European 
literature  is  fully  treated,  but  very  few  American  articles  are  cit^. 

Cattle 

Digestion  and  Metabolism  Apparatus 

H.  P.  Armsby;  Pa.  Agr.  Exp.  Sta.,  Bui.  42  (1898),  74. 
H.  W.  Mumford,  H.  S.  Grindley,  L.  D.  Hall,  and  A.  D.  Emmett; 
111.  Agr.  Exp.  Sta.,  Bui.  172  (1914),  237. 

E.  B.  Forbes;  Ohio  Agr.  Exp.  Sta.,  Bui.  363  (1922). 
0.  Hagemann;  Landw.  Jahrb.  24  (1895),  283. 

Respiration  Calorimeter 

H.  P.  Armsby;  The  Nutrition  of  Farm  Animals,  1917. 
Respiration  Chamber 

F.  G.  Benedict;  N.  Hamp.  Agr.  Exp.  Sta.,  Tech.  Bui.  16  (1920). 
H.  M^Ugaard;  94th  Report   (1917)   from  the  Experimental 

Laboratory,  Royal  Veterinary  and  Agricultural  High  School, 
Copenhagen. 
Measuring 

P.  F.  Trowbridge,  C.  R.  Moulton,  and  L.  D.  Haigh;  Mo.  Agr. 

Exp.  Sta.,  Res.  Bui.  28  (1918),  pp.  42^5,  73. 
C.  H.  Eckles  and  W.  W.  Swett;  Mo.  Agr.  Exp.  Sta,,  Res.  Bui. 
31  (1918),  pp.  M6. 
Chain  and  Calipers  for  Measuring 

C.  H.  Eckles;  Catalogue  of  Central  Sci.  Co.,  Chicago. 
Sampling  Bodies  of  Cattle  for  Analysis 

P.  F.  Trowbridge,  C.  R.  Moulton  and  L.D.  Haigh;  Mo.  Exp. 
Sta.,  Res.  Bui.  28  (1918).  92. 
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Slaughter,  Methods  of 

P.  F.  Trowbridge;  Mo.  Agr.  Exp.  Sta.,  CSrc.  85  (1918). 
Methods  of  Conducting  Feeding  Experiments  with  Milch  Cowa 

L,  A.  Maynard  and  W.  I.  Myere;  Cornell  Agr.  Exp.  Sta.,  Bui. 

397, 1918. 
J.  K  Hills;  Vermont  Agr.  Exp.  Sta.,  Rpts.  for  1889, 1896, 1897, 
1899. 

E.  Pott;  Biedermann's  Cent.  Bl.  34  (1905)  431. 

F.  W.  WoU;  Exp.  Sta.,  Rec.  6  (1894^),  586. 
Digestibility,  Computation  of,  in  Mixed  Rations 

F.  W.  Christensen,  H.  H.  Simpson  and  L.  Foster;  Exp.  Sta., 

Rec.  30  (1917),  470. 
W.  von  Knieriem;  Landw.  Jahrb.  27  (1898),  566. 
Normal  Shrinkage  of  Yield  of  Milk  by  Cows 

A.  Morgen;  Landw.  Vers.  Stat.  77  (1912),  351. 
J.  L.  Hills  et  al.,  Vermont  Agr.  Exp.  Sta.,  Bui.  225  (1922), 
pp.  137-138, 146. 
Temperature  of  Skin,  Measurement  of,  in  Relation  to  E£Sciency  in 
Use  of  Feed 

T.  B.  Wood  and  A.  V.  Hill;  Exp.  Sta.,  Rec.  31  (1914),  866. 
Temperature  of  Cows 

Max  Eriss;  Joum.  Agr.  Res.,  21  (1921),  1. 

HOBSBS 

Dynamometer,  for  Measuring  the  Work  of  a  Horse 

E.  Wolff;  Grundlagen  fur  die  rationelle  Fiitterung  des  Pferdes, 
Berlin  (1880),  66. 
Apparatus  for  Collection  of  Urine  from  Mares 

A.  Scheunert;  Ztschr.  Biol.  Tech.  u.  Meth.  2  (1912),  284-290; 
Exp.  Sta.,  Rec.  28  (1913),  269. 

SWUTB 

Digestion  and  Metabolism  Apparatus 

E.  B.  Forbes;  Ohio  Agr.  Exp.  Sta.,  Ore.  152  (1915),  75-85; 
Res.  Bui.  6  (1914). 
E.  V.  McCoUum  and  H.  Steenbock;  Wis.  Agr.  Exp.  Sta.,  Res.  Bui. 
21  (1912),  80-96. 
H.  S.  Grindley,  W.  J.  Carmichael  and  C.  I.  Newlin;  111.  Agr. 
Exp.  Sta.,  Bui.  200  (1917). 
Sampling  Bodies  of  Hogs  for  Analysis 

Committee  on  Terminology;  Amer.  Soc.  Animal  Prod.,  Pro- 
ceedings, 1914, 115-116. 
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Slaughter,  Methods  of 

P.  F.  Trowbridge;  Mo.  Agr.  Exp.  Sta.,  Circ.  42  (1917). 
Individual  Feeding,  Pens  for 

E.  B.  Forbes;  Ohio  Agr.  Exp.  Sta.,  Tech.  Bui.  6  (1914) . 
Housing  and  Equipment 

W.  G.  Kaiser  and  J.  M.  Eward;  Iowa  Agr.  Exp.  Sta.,  Circ.  69 

(1921). 
J.  M.  Eward  and  J.  R.  Davidson;  Iowa  Agr.  Exp.  Sta.,  Bui. 

152  (1914). 
J.  B.  Davidson,  J.  M.  Eward  and  W.  G.  Kaiser;  Iowa  Agr.  Exp. 
Sta.,  Bui.  166  (1916). 

Shbbp  and  Goats 

Collection  of  Feces  Only 

J.  B.  Lindsey;  Mass.  State  Agr.  Exp.  Sta.,  11th  Ann.  Ept. 
(1893),  148. 
Collection  of  Urine  and  Feces 

The  apparatus  of  Forbes,  as  planned  for  use  with  swine,  has 
been  successfully  used,  with  no  change  other  than  a  slight 
alteration  of  the  feed  box,  for  experiments  with  milking  goats. 

FingerUng;  Zeit.  f.  Biol.  47  (1906),  72;  52  (1908),  83. 

POULTBY 

Death  Chamber 

B.  F.  E[aupp;  Anatomy  of  ihe  Domestic  Fowl,  352. 
Pedigree  Basket 

J.  G.  Halpin;  Wis.  Agr.  Exp.  Sta,,  Bui.  26  (1916),  26. 
Pneumograph,  for  Work  with  Goose 

B.  F.  Kaupp;  Vet.  Med.  18  (1923),  No.  1. 
Methods  of  Poultry  Management  at  the  Maine  Agr.  Exp.  Sta.,  Sep- 
arate, revised  to  January  1916,  Raymond  Pearl. 
Appliances  and  Methods  for  Pedigree  Poultry  Breeding 

John  W.  Gowen ;  Maine  Agr.  Exp.  Sta.,  Bui.  280  (1919). 
Metabolism  Equipment 

An  aluminum  collection  receptacle  for  digestion  experiments 
with  poultry  was  devised  by  E.  W.  Brown  (Bur.  An.  Ind., 
Bui.  56)  and  a  rubber  pouch  was  used,  at  a  later  date,  by 
Barilett  (Maine  Agr.  Exp.  Sta.,  Bui.  184).  A  metabolism 
crate,  so  constructed  as  to  permit  of  easy  cleaning,  with  re- 
movable false  bottom  of  wire  screen  and  collection  pan  of 
galvanized  iron  can  be  readily  devised. 
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Bespiratioii  Chamber 

Murlin's  respiration  chamber  for  infante   (Amer.  Jour.  Dia. 

Child.,  9  (1915);  43,  has  been  used  by  R.  J.  Anderson  and 

W.  L.  Kulp  in  work  with  fowls  (New  York  Agr.  Exp.  Sta., 

Bui.  88  (1922). 
Poultry  Houses 

J.  B.  Davidson  and  Wm.  A.  Lippineott;  Iowa  Agr.  Exp.  Sta., 

Bui.  132  (1912). 
George  M.  Turpin  and  M.  F.  P.  Costelloe ;  Iowa  Agr.  Exp.  Sta., 

Bui.  176  (1918). 

Fbeding  Experiments  with  Small  Laboratory  Animals 

Bats,  Cages  for 

A.  Bruce  Macallum;  Trans.  Boy.  Canadian  Inst.,  Toronto 
(1919),  193-195. 

Edna  L.  Ferry;  Jour.  Lab.  and  Clin.  Med.  5  (1920),  No.  11. 

Ralph  Hoagland;  Jour.  Lab.  and  ain.  Med.  7  (1922),  No.  11. 

J.  A.  Long;  Anatomical  Record  2  (1916),  103, 
Mice,  Cages  for 

Helen  S.  Mitchell;  Jour.  Lab.  and  Clin.  Med.  7  (1922),  No.  5. 

J.  A.  Long;  Anatomical  Record  2  (1916),  103. 
Rabbits,  Cages  for 

Dr.  R.  H.  Carr  writes  that  for  rabbits  he  uses  a  cage  based  on  a 
3'  0"  X  6'  0"  shallow  pan,  with  false  bottom  of  i/^"  mesh  wire 
1''  above  floor  of  pan.  Covering  both  screen  and  pan  is  a  cage 
18"  high  of  1"  mesh  screen.  There  are  two  5"  openings  in 
this  screen,  to  permit  access  to  feed  and  water. 
Pigeons,  Cages  for 

From  Dr.  Oscar  Riddle  we  have  the  suggestion  that  the  size  of 
the  cage  used  for  experimental  work  with  pigeons  is  a  ^'matter 
of  very  great  importance"  inasmuch  as  close  confinement 
has  been  shown,  in  impublished  work  by  Dr.  Honeywell  and 
himself,  to  decrease  the  blood  sugar  from  a  value  of  180  mg. 
per  100  c.  c.  of  blood  to  125  mg.,  doubtless  signifying  an 
abnormally  reduced  metabolism. 

Dr.  R.  H.  Carr  writes  that  for  pigeons  he  uses  a  collapsible 
wh^  cage,  3'  0"  x  3'  0"  x  3'  6"  high,  with  false  bottom  of  %" 
mesh  screen  1''  above  floor  of  cage.  There  is  a  6"  x  10"  slid- 
ing door,  to  permit  entrance  of  the  bird,  and  two  openings  at 
the  side  of  the  cage,  for  the  attachment  of  feed  and  water 
receptacles. 
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Guinea  Pigs,  Cages  for 

Dr.  C.  P.  Howard  refers  to  August  Mag,  Manufacturer,  Balti- 
more, Md. 

MiSCELLAKEOUS 

Breaking  Strength  of  Bones 

A.  D.  Emmett  and  H.  S.  Grindley;  111.  Agr.  Exp.  Sta.,  Bui. 

168  (1914),  110-116  (modulus  of  rupture). 
E.  A.  Burnett;  Neb.  Agr.  Exp.  Sta.,  Bui.  107. 
E.  B.  Forbes;  Ohio  Agr.  Exp.  Sta.,  Tech.  Bui.  6  (1914). 
C.  R.  Moulton,  P.  F.  Trowbridge,  and  L.  D.  Haigh;  Mo.  Agr. 
Exp.  Sta.,  Res.  Bui.  43,  35-38. 
Excreta,  Preservation  of 

Feces:  Howe,  Rutherford,  and  Hawk;  Jour.  Amer.  Chem.  Soc., 

Vol.  32,  p.  1683. 
Urine:  W.  Cronheim;  Jahres.  u.  d.  F.  d.  Thier-Chem.  32 

(1903),  319. 
E.  A.  Slagle;  Jour.  Biol.  Chem.  8  (1910-11),  77. 
Milk,  Preservation  of 

L.  S.  Palmer;  Mo.  Agr.  Exp.  Sta.,  Res.  Bui.  34  (1919). 
Apparatus  for  Determining  the  Hardness  of  Bones  and  Teeth 

E.  B.  Forbes;  Ohio  Agr.  Exp.  Sta.,  Bui.  347  (1922),  72-74. 
Apparatus  for  Determining  Hardness  of  Butter  Fat 

A.  E.  Perkins;  Jour.  Ind.  Eng.  Chem.,  6  (1914),  136;  Eimer 
&  Amend,  Cat.  1920,  Fig.  3835. 
Apparatus  for  Determining  the  Hardness  of  Pork  Fat 

P.  V.  Ewing,  Roy  W.  Green,  and  L.  B.  Burk ;  Texas  Agr.  Exp. 
Sta.,  Bui.  226  (1918). 
Apparatus  for  Determining  the  Hardness  of  Ice  Cream 

C.  W.  Holdaway  and  R.  R.  Reynolds;  Virginia  Agr.  Exp.  Sta., 
Bui.  211  (1916). 
Muscular  Efficiency,  Tests  of 

E.  G.  Martin;  Physiol.  Rev.  1  (1921),  454-475. 
Sampling  Feeds  for  Analysis 

Pennsylvania  Reports  for  1888,  pp.  190-192 ;  1889,  pp.  231-233 ; 

1892,  pp.  168-171. 
New  Jersey  Report  for  1888,  pp.  229-231 ;  1889,  pp.  323,  324. 
Maryland  Bui.  No.  3,  Dec,  1888.    Appendix. 
Missouri  Agr.  Exp.  Sta.,  Res.  Bui.  55. 
Surface  Area  of  Animals,  Methods  of  Measuring 

S.  Miwa  and  W.  Stoeltzner;  Zeit.  f.  Biol.  36  (1898),  314. 

F.  G.  Benedict;  Amer.  Jour.  Physiol.  41  (1916),  275. 
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C.  R.  Moulton;  Jour.  Biol.  Chem.  24  (1916),  307. 

E,  F.  Du  Boia  et  al.;  Cornell  Univ.  Med.  Bui.,  Vol.  5,  Part  2 
(1917). 

A.  G.  Hogan;  Jour,  Agr.  Res.  (1923). 
Temperature  of  the  Body 

F.  6.  Benedict  and  Slack ;  Carnegie  Inst,  of  Washington,  Pub. 
155. 

Uncertainty,  the  Element  of,  in  the  Interpretation  of  Feeding 
Experiments 
H.  H.  Mitchell  and  H.  S.  Grindley ;  lU.  Agr.  Exp.  Sta.,  Bui.  165 
(1913). 

Wool 

Method  of  Scouring  Wool  for  Experimental  Purposes 

J,  W.  Hammond;  Proc.  Amer.  Soc.  Animal  Prod.  (1914),  40. 
Method  of  Determining  Grease  and  Dirt  in  Wool 

D.  A.  Spencer,  J.  J.  Hardy,  and  Mary  J.  Brandon ;  U.  S.  Dept. 
Agr.,  Bui.  1100  (1922). 

Methods  of  Measuring  Fineness  of  Wool 

J.  A.  HUl;  Proc.  Amer.  Soc.  Animal  Prod.  (1921),  8-11. 
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CAUSES  OP  GEOGRAPHICAL  VARIATIONS  IN  THE 

INFLUENZA  EPIDEMIC  OF  1918  IN  CITIES 

OF  THE  UNITED  STATES* 

The  Problem 

Even  before  the  great  influenza  epidemic  of  1918  far-sighted  men 
like  Sir  Ronald  Ross  raised  the  question  whether  influenza  may  ulti- 
mately harm  northern  countries  as  much  as  malaria  and  hookworm 
harm  those  of  low  latitudes.  Recent  events  give  new  groimd  for 
this  fear.  Not  only  was  the  influenza  epidemic  of  1918  the  most 
calamitous  event  for  many  generations,  aside  from  the  Great  War, 
but  the  minor  epidemics  which  have  succeeded  it  are  still  a  menace. 

The  investigator  of  influenza  is  confronted  by  the  important  ques- 
tion of  why  epidemics  occur  with  such  virulence  not  only  at  certain 
times,  but  at  certain  places.  The  months  of  October  and  November, 
1918,  were  a  time  of  extraordinary  activity  among  the  bacteria  which 
cause  influenza,  and  also  a  time  when  the  destructiveness  of  the  bac- 
teria varied  enormously  from  city  to  city.  For  instance,  among  the 
large  cities  of  the  United  States  the  death  rate  from  the  epidemic 
during  its  first  ten  weeks  was  only  a  fourth  as  great  in  Milwaukee  as 
in  Philadelphia.  (See  Table  XII.)  Even  in  cities  as  near  together 
and  as  similar  as  Pittsburgh  and  Toledo,  the  excess  in  the  death  rate 
because  of  the  epidemic,  from  September,  1918,  to  June,  1919,  was 
three  times  as  great  in  the  river  city  as  in  the  lake  city.  Among  the 
possible  explanations  of  these  extraordinary  phenomena  four  may 
be  mentioned:  (1)  Both  the  bacteria  and  the  human  organism  may 
be  subject  to  certain  inherent  physiological  rhythms  which  cause 
vigor  at  some  times  and  in  some  places,  and  weakness  at  other  times 
and  in  other  places.  If  the  bacteria  are  vigorous  when  the  human 
organism  is  weak  an  unusually  severe  epidemic  may  result  regard- 
less of  the  environment.  (2)  It  is  equally  possible  that  the  bacteria 
and  the  human  organism  are  subject  to  rhythms  and  variations  be- 
cause of  their  environment.  (3)  There  may  be  both  kinds  of 
rhythms,  physiological  and  environmental,  and  these  may  occur  in 
both  the  hiunan  and  the  bacterial  organism.  A  combination  of 
physiological  weakness  in  man,  physiological  strength  in  the  bac- 
teria, imfavorable  environment  for  man,  and  favorable  environment 
for  the  bacteria,  if  such  a  combination  is  possible,  might  account  for 
the  extraordinary  virulence  of  the  epidemic  of  1918.  (4)  Bacteria 
of  one  kind  may  influence  those  of  another  kind  in  such  a  way  that 

*Thls  Investigation  was  financed  by  the  Equitable  Life  Assurance  Society 
of  New  York  City  whose  cooperation  Is  gratefully  acknowledged. 
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the  accidental  combination  of  the  two  at  some  special  phase  of  their 
activity  may  induce  great  virulence. 

Kegardless  of  whether  one  of  these  possibilities  or  some  other  is  the 
actual  case,  it  is  clear  that  one  of  the  first  problems  to  be  solved  is 
to  determine  how  far  the  virulence  of  the  disease  varies  in  harmony 
with  environmental  conditions.  When  this  has  been  done,  it  will 
be  possible  to  scrutinize  the  remaining  variations  of  the  disease  and 
determine  how  far  they  depend  upon  purely  physiological  condi- 
tions. The  reverse  is  also  possible,  namely,  to  investigate  the  physi- 
ological conditions  both  of  man  and  of  the  disease-bearing  bacteria, 
and  then  to  study  the  remaining  non-physiological  variations  in 
respect  to  environment.  The  present  paper  is  limited  to  the  first 
method  and  discusses  only  environmental  effects.  It  is  also  limited 
to  the  main  epidemic  of  1918  in  the  United  States,  and  its  conclu- 
sions apply  only  to  that  occurrence.  Furthermore,  the  present  study 
is  confined  entirely  to  the  problem  of  why  the  virulence  of  the  epi- 
demic varied  from  place  to  place,  and  does  not  touch  the  problem  of 
the  causes  of  the  epidemic  and  the  reasons  why  it  broke  out  at  a  cer- 
tain time.  A  similar  study  of  other  epidemics  and  other  regions  is 
urgently  needed,  but  must  be  postponed  until  funds  are  available  for 
the  prolonged  tabulations  and  calculations  demanded  by  this  sort 
of  work. 

The  Method 

Numerous  attempts  have  been  made  to  produce  influenza  in 
himian  beings  by  pure  cultures  of  various  organisms  isolated  from 
this  condition,  by  nasal  secretions  from  cases,  and  by  intimate  con- 
tact experiments  between  volunteers  and  cases  of  the  disease.*  These 
experiments,  although  well  controlled  in  many  instances  and  com- 
prising a  considerable  number  of  individuals,  have  so  far  shed  little 
or  no  light  on  the  etiological  agent  of  the  disease  or  the  secondary 
factors  influencing  its  transmission.     It  is  possible,  however,  to  em- 

•"Soine  Experiments  on  the  Transmission  of  Influenza,"  H.  R.  Wahl,  G.  B. 
White,  and  H.  W.  LyaU,  Journal  of  Infectious  Diseases,  1919,  XXV,  No.  5, 
p.  419. 

Frledberger,  Med.  Vereln  Grelfswald,  Aug.  11,  1918. 

''Experiments  Upon  Volunteers  to  Determine  the  Clause  and  Mode  of  Spread 
of  Influenza,  Boston,  Nov.  and  Dec.,  1918,"  M.  J.  Rosenau,  W.  J.  Keegan, 
Joseph  Goldberger,  and  G.  G.  Lake,  Hygienic  Laboratory  BuUetln  No.  123, 
Feb.,  1921. 

''Bxperlments  Upon  Volunteers  to  Determine  the  Cause  and  Mode  of  Spread 
of  Influenza,  San  Francisco,  Nov.  and  Dec.,  1918,"  G.  W.  McCoy  and  De  Wayne 
Rlch^,  Hygienic  Laboratory  BuUetln,  No.  123»  Feb.,  1921. 

"Bxperlments  Upon  Volunteers  to  Determine  the  Cause  and  Mode  of  Spread 
of  Influenza,  Boston,  Feb.  and  March,  1919,"  M.  J.  Rosenau,  W.  J.  Keegan, 
De  Wayne  Rlchey,  G.  W.  McCoy,  Joseph  Goldberger,  J.  P.  Leake,  and  G.  C. 
Lake,  Hygienic  Laboratory  BuUetln,  No.  128,  Feb.,  1921. 
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ploy  a  statistical  method  which  gives  to  nature's  terrible  experiment 
of  1918  almost  the  exactness  of  an  experiment  in  the  laboratory. 
This  method  is  thus  set  forth  by  Pearl*  in  the  second  of  his  in- 
fluenza studies. 

^'The  most  useful  general  method  of  acquiring  knowledge  of  dy- 
namic phenomena  is  unquestionably  the  experimental  method. 
When  we  deal  with  phenomena  of  human  biology,  there  is  a  wide 
range  of  matters  in  which  the  laboratory  experimental  method  is,  in 
the  nature  of  the  case,  ruled  out.  Unfortunately,  one  cannot  breed 
homozygous  strains  of  men  at  will  for  experimental  pur[)oees,«  nor 
subject  them  methodically  to  desired  environmental  conditions.  In 
studying  most  problems  of  human  biology  resort  must  be  had  to 
some  form  of  the  statistical  method.  This  is  fundamentally  a  de- 
scriptive method,  and  hence  in  many  of  its  phases  is  ill-adapted  to 
the  analysis  of  dynamically  active  events.  There  is,  however,  one 
branch  of  the  statistical  calculus  which  offers  certain  methodological 
possibilities  which  I  think  have  been  generally  overlooked.  Let  us 
consider  this. 

^'The  essence  of  the  experimental  method,  as  practiced  in  the 
laboratory,  and  in  theory,  is  that,  of  the  multitude  of  variables  con- 
ditioning a  phenomenon,  as  many  as  possible  are,  by  approj^riate 
methods,  held  constant  while  one  variaole  (or  at  most  a  very  few 
selected  variables)  is  allowed  to  vary  and  the  results  are  noted.  One 
may  then  deduce  the  relative  significance  of  the  selected  variable  in 
determining  the  phenomenon  under  observation.  Now  we  fre- 
quently hear  in  scientific  discussions  about  the  experiments  that 
Nature  makes.  Actually  the  true  conditions  of  an  experiment  are 
rarely  if  ever  realized  in  the  course  of  natural  events.  It  is  just 
because  Nature  permits  manifold  and  haphazard  changes  in  all  vari- 
ables at  the  same  time  that  recourse  must  be  had  to  the  method  of 
experimental  control  in  the  laboratory.  What  is  needed  in  order  to 
interpret  the  results,  in  the  experimental  sense,  and  determine  the 
meaning  of  the  manifold  and  ceaseless  changes  and  variations  in  the 
flow  of  naturally  determined  events,  is  some  method  of  picking  out 
of  thenxianifold  some  selected  constant  conditions  of  a  series  of  vari- 
ables, and  then  measuring  the  extent  and  character  of  the  variations 
in  a  single  selected  variable,  whose  true  relative  influence  upon  the 
phenomenon  it  is  desired  to  know,  while  all  these  other  variables  are 
held  constant.  If  this  can  be  done  we  shall  have  realized  all  the 
epistemological  advantages  of  the  experimental  method  as  practiced 
in  the  laboratory,  and  have  freed  ourselves  at  the  same  time  from 
the  limitations  which  in  so  many  cases  inhere  in  the  material  itself 
and  make  the  laboratory  type  of  experimental  inquiry  impossible. 
In  other  words,  we  shall  have  let  Nature  perform  the  experiment,  in 
the  sense  of  determining  the  phenomena,  in  her  own  way,  while  we 
evaluate  the  results  in  critically  analytical  terms  of  precisely  the 

•Raymond  Pearl;  Influenza  Studies,  Reprint  No.  642,  Public  Health  Re- 
ports.   U.  S.  Public  Health  Service,  1021. 
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same  sort  and  meaning  as  those  in  which  we  evaluate  the  results  of 
a  laboratory  experiment. 

'^Now  exactly  this  epistemological  boon  is  actually  afforded  in  the 
method  of  partial  or  net  correlation,  if  properly  handled.  This 
anaJytically  simple,  if  geometrically  complex,  calculus  enables  one, 
out  of  a  manifold  complex  of  variables  operating  in  an  entirely  un- 
controlled and  natural  manner,  to  determine  the  variation  of  any 
selected  single  variable,  or  the  correlation  of  any  selected  pair  for 
constant  conditions  or  values  of  the  other  variables  in  the  complex. 
I  judge  that  the  epistemological  possibilities  of  this  method  are  not 
vet  fully  grasped  by  scientific  men  generally.  When  they  are  I 
believe  it  will  rank  as  a  fundamental  method  of  acquiring  knowl- 
edge, combining  certain  of  the  advantages  of  the  descriptive  or  his- 
toncal  and  of  the  experimental  methods.  It  seems  to  me  much  more 
effectively  to  jiistify  Royce's  eulogy  of  the  statistical  method  than 
any  of  the  arguments  which  he  advanced.  The  best  elementary, 
but  at  the  same  time  adequate,  account  of  the  method  is  that  of 
Yule." 

The  method  of  partial  or  net  correlation  may  be  illustrated  by  the 
speed  of  an  automobile.  Suppose  a  record  of  the  following  variables 
were  available  in  respect  to  each  mile  of  a  long  trip  through  many 
towns: 

1.  Time  per  mile. 

2.  Vehicles  per  unit  area  of  roadway. 

3.  Roughness  of  road  on  a  scale  from  (1)  very  smooth,  to  (10) 

very  rough. 

4.  Traffic  policemen  per  mile. 
6.  Size  of  city  or  town. 

6.  Cross  streets  per  mile. 

7.  Width  of  road. 

The  correlation  coefficients  between  each  of  the  other  variables  and 
the  time  per  mile  would  be  high.  None,  to  be  sure,  would  rise  to 
1.0  because  no  one  of  the  conditions  varies  in  absolute  harmony 
with  the  rate  of  speed;  but  all  would  be  more  than  four  times  the 
probable  error,  for  each  of  the  other  conditions  has  a  close  connec- 
tion with  speed.  If  the  towns  are  large,  the  number  of  minutes  per 
mile  is  large;  if  there  are  many  rough  places,  many  cross  streets, 
many  traffic  policemen,  or  many  vehicles,  the  same  is  true.  Even 
the  width  of  the  road  would  probably  give  a  high  positive  correla- 
tion, for  city  streets,  where  the  time  per  mile  is  great,  are  generally 
wider  than  country  roads  where  one  can  go  fast  because  there  is 
little  traffic. 

Such  a  series  of  "gross"  correlations  would  afford  only  a  partial 
picture.    The  coefficients  thus  obtained  are  of  the  zero  order  because 
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none  of  the  other  variables  is  kept  constant  when  the  time  per  mile 
is  compared  with  any  given  variable.  Suppose  now  that  we  compare 
the  time  per  mile  with  each  of  the  other  seven  variables,  and  keep 
the  remaining  five  variables  constant.  We  thus,  for  example,  simu- 
late an  experiment  where  the  size  of  the  towns  varies,  while  the  roads 
remain  of  constant  quality,  the  cross  streets  are  everywhere  equally 
spaced,  the  number  of  policemen  per  mile  is  constant,  there  are 
exactly  the  same  number  of  vehicles  per  unit  area  of  road,  and  the 
roads  are  all  of  the  same  width.  In  this  case  the  fifth  order  correla- 
tion coefficient  between  time  per  mile  and  size  of  towns  (the  five 
other  factors  being  held  constant)  would  be  very  small,  and  probably 
negligible.  The  same  would  be  true  of  the  fifth  order  correlation 
coefficients  of  time  per  mile  with  number  of  cross  streets  and  with 
width  of  road.  On  the  other  hand,  the  fifth  order  correlations  with 
vehicles  per  unit  area  and  with  roughness,  the  other  factors  being 
held  constant,  would  be  distinctly  larger  than  the  zero  order  coeffi- 
cients. All  this  means  merely  tiiat  the  size  of  a  city,  the  number 
of  cross  streets,  and  the  width  of  the  road  make  no  direct  difference 
in  one's  speed.  They  are  important  merely  because  they  are  asso- 
ciated with  certain  other  conditions  such  as  many  policemen  and 
many  vehicles  per  unit  area.  It  is  these  other  conditions  which 
really  determine  one's  speed,  as  can  easily  be  proved  by  experiment. 
On  the  other  hand,  the  roughness  of  the  road,  as  well  as  the  number 
of  vehicles  and  of  policemen,  has  a  direct  effect  upon  speed.  With 
policemen,  however,  the  final  correlation  will  show  a  change  from  a 
positive  to  a  negative  coefficient.  In  spite  of  our  almost  instinctive 
tendency  toward  the  opposite  belief,  many  policemen  and  a  small 
number  of  minutes  per  mile  are  really  associated,  as  the  method  of 
partial  correlation  would  show.  The  reason  is  simply  that  although 
one  goes  slowly  where  there  are  many  traffic  policemen,  the  police- 
men do  not  check  one's  speed.  The  thing  that  cuts  the  speed  down 
and  causes  the  policemen  to  be  there  is  the  number  of  vehicles  on  the 
road  and  the  number  of  cross  streets.  The  presence  of  the  policemen 
actually  causes  the  traffic  to  go  faster  than  it  would  if  it  were  left  to 
itself  and  allowed  to  get  tangled.  In  such  a  case  the  partial  correlsr 
tion  coefficients  act  like  an  experiment  and  demonstrate  that  the  presr 
ence  of  the  policemen  is  in  the  long  rim  a  real  help  in  increasing  the 
speed  at  which  one  can  travel  with  safety. 

Pbakl's  Correlation  of  Inplubnza  and  Environment 
The  method  of  partial  correlation  has  been  effectively  used  in 
studies  of  environment  and  influenza  by  Pearl,  Winslow,  and  Grove. 
For  34  cities  in  the  United  States  Pearl  used  the  factors  indicated  in 
Table  I. 
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Tabub  I. 

1.  Bxplosiveness  of  the  outbreak  of  the  epidemic,  an  index  number  based  on 

the  rapidity  with  which  the  ^idemic  reached  its  main  intensity. 

2.  Destmctiyeness  of  the  epid^nic,  based  on  the  amount  by  which  the  death 

rate  during  the  26  weeks  after  the  outbreak  of  the  epidemic  exceeded  the 
normal  death  rate  in  the  same  period  during  1916,  1916,  and  1917. 

3.  Age  distribution  of  population. 

4.  Sex  ratio  of  population. 

6.  Density  of  population,  or  persons  per  acre  within  city  limits. 

6.  Latitude.* 

7.  Longitude.* 

8.  Rate  of  growth  of  population,  1900-1910. 

9.  Normal  death  rate  (1916,  1916,  1917)  from— 

a.  All  causes. 

t.  Pulmonary  tuberculosis. 

c.  Organiq  diseases  of  the  heart 

d.  Acute  nephritis  and  Bright's  disease. 
6.  Typhoid  fever. 

/.  Cancer  and  other  malignant  growths. 

Taking  iBrst  the  group  of  environmental  conditions,  Nob.  3  to  8, 
Pearl  compared  them  with  the  explosiveneas  and  destructiveneas  of 
the  epidemic,  respectively,  keeping  all  the  other  environmental  fac- 
tors constant.  In  Table  II  the  variable  which  is  correlated  with 
either  the  explosiveness  or  the  total  destructiveness  of  the  epidemic 
is  indicated  on  the  left.  All  the  other  environmental  factors  among 
Nos.  3  to  8  in  Table  I  are  held  constant. 

Table  II. 

Net  oarrelatiotk  of  (i)  the  emploHvenesB  and  (2)  the  destructiveness  of  the 
influenza  epidemic  of  1918  with  demographic  and  environmental  factors 


Variable  correlated  with  (1) 

Variables  held 
constant 

Correlation  ooeffioientB  of 
fifth  order 

and  (2) 

(1)  Explosive- 
ness 

(2)  Destruc- 
tiveness 

3  Age  distribution  of  population . . 

4  S^  ratio  of  population 

R  TWnuritv  nf  population .  r 

Nos.  4-8 
Nob.  3,  fr-8 
Nob.  3-4,  6-8 
Nos.  a-6,  7-8 
Nos.  3-6,  8 

Nob.  3-7 

+0.281    2.6t 
-0.001    0.0 
+0.099    0.9 
-0.369    3.7 
-0.086    0.7 

-0.288    2.7 

+0.132    1.2t 
+0.161    1.4 
+0.163    1.4 

6  lifttitw  le  OT  citv 

-0.424    4.5 

7  liongitude  of  <?ity  ...........  x 

-0.133    1.2 

8  Rate  of  growth  "of  population, 
1900-1910 

-0.083    0.7 

*The8e  two  replace  distance  from  Boston  where  the  epidemic  began,  which 
was  used  In  an  earlier  study. 

tThe  figures  in  this  column  represent  the  ratio  between  the  correlation  co- 
efficient and  the  probable  error.  For  example,  4.0  means  that  the  coefficient 
Is  four  times  the  probable  error  and  hence  would  generally  be  regarded  as 
significant.  If  the  coefficient  Is  three  times  the  probable  error  a  relationship 
is  suggested. 
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This  table  is  significant  because  none  of  the  coefficients,  except  the 
two  where  the  epidemic  is  compared  with  latitude,  are  anywhere  near 
four  times  as  large  as  the  probable  error.    As  Pearl  puts  it : 

'It  can,  then,  be  safely  asserted  that  in  the  determination  of  the 
variation  among  these  34  large  American  cities  in  respect  to  the  ex- 
cess mortality  due  to  the  epidemic,  the  age  and  sex  distribution  of 
the  population,  its  degree  of  crowding,  its  rate  of  recent  growth, 
or  the  distance  of  the  city  west  from  the  Atlantic  seaboard,  played  no 
appreciable  part  whatever.  This  conclusion  is  true  whether  all  these 
factors  were  allowed  to  vary  together,  or  whether,  as  in  a  laboratory 
experiment,  one  to  five  of  them  were  held  constant,  while  the  net  in- 
fluence of  one  or  more  varying  alone  was  tested. 

^'Whether  or  not  the  same  conclusion  will  hold  ^nerally  for  other 
cities  of  a  different  order  of  size,  or  for  rural  distncts,  remains  to  be 
shown  by  further  work.  But  as  to  the  facts  for  the  34  cities  there 
can  be  no  doubt  or  argument." 

The  environmental  conditions  here  studied  carry  with  them  many 
implications  as  to  social  and  industrial  conditions;  factory  cities,  for 
example,  have  a  larger  proportion  of  young  people  and  of  men  than 
have  residence  cities  or  political  centers.  Hence  if  industrial  cities 
suffered  more  or  less  than  other  types,  the  correlations  of  age  and 
sex  with  the  epidemic  ought  to  be  significant.  Another  implication 
of  Table  II  seems  to  be  that  latitude,  presumably  through  some 
climatic  influence,  had  something  to  do  with  the  severity  of  the 
epidemic.  Winslow  and  Grove,*  however,  have  shown  that  so  far 
as  the  explosiveness  of  the  epidemic  is  concerned  this  is  not  the  case. 
When  the  mortality  from  all  causes  is  held  constant,  ''the  correlation 
of  explosiveness  with  latitude  disappears  entirely,  being  apparently 
of  no  significance."  Thus  we  are  confronted  by  the  clear  indication 
that  none  of  the  environmental  factors  thus  far  considered,  and  pre- 
sumably none  of  the  related  social,  industrial,  and  economic  condi- 
tions, played  any  noticeable  part  in  determining  the  virulence  of  the 
epidemic. 

Pbabl's  Correlation  of  Influenza  and  Death  Kates 

Leaving,  then,  the  search  in  these  environmental  directions,  we 
may  follow  Pearl  in  an  investigation  of  the  relation  of  the  influenza 
epidemic  in  large  American  cities  to  the  physiological  condition  of 
the  inhabitants.  This  investigation  employed  the  death  rates  listed 
under  No.  9  in  Table  I.    Its  results  appear  in  Table  III. 

*G.-B.  A.  Winslow  and  0.  G.  Grove :  Note  on  Gertaln  Correlation  Factors  of 
the  1918  Influenza  Epidemic.  The  American  Journal  of  Hygiene,  Vol.  II, 
No.  3,  May,  1922. 
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Tablb  III. 

Net  eorrdaHan  of  (1)  the  exploewenese  and  (5)  the  deetructivenese  of  the  ivfiuema  epu 
demic  of  1918  with  the  normal  death  rales  from  certain  specified  oauees. 


Variable  correlated  with  (1)  and 
and  (2) 


VariableB 
held  constant 


Correlation  coefficients  of 
fifth  order 


(1)  Explodve- 
ness 


(2)  Destruc- 
tiveness 


Oa  All  causes 

9b  Puhnonaiy  tuberculosis 

9c  Organic  diseases  of  the  heart.. 
9d  Acute  nephritis  and  Bright's 

disease 

9e  Typhoid  fever 

9f  Cancer    and    other  malignant 

tumors 


9b-9f 
v&f  vo~vi 
9a,9b,9d-9f 

9a-9d,  9f 
9a-9e 


0.672  7.3» 

0.389  4.0 

0.662  7.1 

0.307  2.9 

0.106  0.9 

0.141  1.2 


0.405  4.2» 

0.279  2.6 

0.637  6.6 

-0.008  0.1 

-0.138  1.2 

0.268  2.6 


*See  note  on  Table  II. 

Here,  as  in  Table  II,  the  correlation  coefficients  represent  a  compari- 
son between  the  explosiveness  and  destructiveness  of  the  epidemic  on 
the  one  hand,  and  each  of  six  different  normal  death  rates  on  the 
other  hand.  In  each  comparison  all  the  other  death  rates  are  held 
constant,  so  that  the  coefficients  are  of  the  fifth  order.  For  our  pres- 
ent purposes  the  second  part  of  Table  III  dealing  with  the  destructive- 
ness of  the  epidemic  is  far  more  important  than  the  part  dealing 
with  explosiveness,  and  will  be  the  part  on  which  the  following  dis- 
cussion is  based.  In  Table  III  the  small  as  well  as  the  large  coeffi- 
cients are  significant.  For  example,  the  coefficients  for  typhoid 
fever  are  not  appreciably  larger  than  the  probable  error,  while  even 
the  larger  of  the  coefficients  for  cancer  is  only  2.6  times  the  probable 
error.    Pearl  makes  an  interesting  comment  in  this  connection: 

"Clearly,  whatever  factors,  biological  or  environmental,  or  both, 
are  measured  by  these  death  rates  cannot  have  had  any  sensible  in- 
fluence in  determining  the  suddenness  with  which  fiie  mortality 
curve  rose  during  the  influenza  epidemic.  It  is  generally  held  on 
good  grounds  that  the  typhoid  death  rate  is  an  excellent  index  of 
the  general  sanitary  status  of  a  community.  If  it  may  be  so  accepted 
in  the  present  connection,  the  result  just  stated  bears  out  in  precise 
mathematical  terms  what  was  obvious  to  the  thoughtful  and  candid 
observer  at  the  time  of  the  epidemic,  namely,  that  the  severity  with 
which  a  city  was  hit  by  the  epidemic,  bore  no  relation  to  its  general 
sanitary  status  or  to  the  efficiency  of  its  health  organization." 

The  death  rates  from  Bright's  disease  and  cancer  are  supposed  to 
be  largely  independent  of  environmental  circumstances,  and  hence 
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to  depend  to  an  unusual  degree  on  the  skill  of  the  medical  practi- 
tioners. The  absence  of  any  appreciable  correlation  between  die  de- 
structivenees  of  the  epidemic  and  the  death  rates  from  cancer  and 
Bright's  disase  suggests  that  differences  in  the  virulence  of  the  epi- 
demic had  little  connection  with  the  efficiency  of  the  medical  service 
of  the  various  cities. 

Pulmonary  tuberculosis,  on  the  contrary,  is  supposed  to  be  pre- 
eminently dependent  upon  environment.  Moreover,  it  affects  the 
same  organs  as  do  influenza  and  pneumonia.  Hence  its  low  cor- 
relation in  part  2  of  Table  III  is  surprising.  A  coefficient  only  2.6 
times  the  probable  error  gives  no  groimd  for  the  belief  that  the 
presence  of  pulmonary  tuberculosis  tended  to  increase  the  ravages 
of  the  epidemic. 

In  both  parts  of  Table  III  the  correlations  between  the  epidemic 
and  the  normal  death  rates  from  all  causes  and  from  organic  diseases 
of  the  heart  are  high.     According  to  Pearl,  this 

'^indicates  the  overwhelming  importance  of  the  biological  factor 
which  these  death  rates  measure  in  determining  the  explosiveness  of 
the  outbreak  of  epidemic  mortality,  as  compared  with  the  demo- 
graphic and  environmental  factors  previously  considered.  .  .  .  In^ 
other  words,  the  number  of  people  dying  during  the  epidemic  in  each 
of  the  34  cities  was  determined  to  a  significant,  though  not  a  high, 
degree  by  the  usual  mortality  relations  of  the  community,  as  indi- 
cated by  the  normal  death  rate  from  all  causes.  Cities  which  have 
normally  a  high  death  rate  had  also  a  relatively  high  mortality  from 
the  influenza  epidemic,  and  vice  versa  those  normally  enjoying  a 
relatively  low  mortality  rate  lost  but  relatively  few  persons  in  the 
epidemic.  ...  It  appears  very  clearly  that  of  the  twelve  differ- 
ent factors  here  studied  the  normal  death  rate  of  the  commimity 
from  organic  diseases  of  the  heart  had  more  to  do  with  determining 
the  proportionate  part  of  the  population  which  perished  in  the  epi- 
demic tnan  any  other  factor." 

A  similar  conclusion  is  reached  by  Winslow  and  Grove,  who  re- 
examined and  tested  some  of  Pearl's  data.  Their  final  conclusion  is 
that 

"PearPs  discovery  of  the  relation  which  the  explosiveness  of  the 
epidemic  bore  to  the  normal  death  rate  from  all  causes  and  from 
organic  heart  disease  in  the  affected  communities  remains  perhaps 
the  most  outstanding  discovery  which  has  been  made  in  the  study  of 
this  disease  since  the  recent  outbreak.  Such  a  correlation,  as  he  has 
demonstrated,  cannot  possibly  be  due  to  fortuitous  circumstance.  It 
indicates  a  real  relation  between  the  two  factors  studied.  It  is  still 
important,  however,  to  remember  that  a  high  statistical  correlation 
may  indicate  either  a  direct  or  an  indirect  relationship.  We  cannot 
say  (as  some  may  perhaps  be  tempted  to  do)  that  the  influenza  out- 
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break  was  severe  in  a  given  community,  because  the  death  rate  from 
organic  heart  disease  had  previously  been  high  in  that  community. 
Such  may  have  been  the  case ;  but  it  is  equally  possible  that  the  hidi 
mortality  from  organic  heart  disease  and  the  explosiveness  of  tiae 
influenza  epidemic,  manifest  in  the  same  oommimities,  may  have 
both  been  aue  to  some  common  cause  or  causes  affecting  both,  such 
as  the  racial  composition  of  the  population,  or  the  prevalence  of 
certain  other  pathogenic  micro-organisms  in  the  community.  The 
fact  of  the  relationship  between  the  explosiveness  (and  also  between 
the  destructiveness)  of  the  influenza  epidemic  and  the  previous  nor- 
mal death  rate,  from  all  causes  and  from  organic  diseaaes  of  the 
heart,  is  definite  and  most  important.  Its  explanation  is  still 
problematical.'^ 

The  note  of  caution  sounded  by  Winslow  and  Grove  is  well  ad- 
vised. Although  the  investigations  thus  far  recorded  in  this  report 
seem  to  indicate  that  the  destructiveness  of  the  influenza  epidemic 
was  related  to  the  death  rates  from  all  causes  and  especially  from 
organic  diseases  of  the  heart  more  closely  than  to  any  other  factor 
yet  discussed,  we  shall  shortly  see  that  this  apparent  relation  dis- 
appears when  the  weather  is  taken  into  consideration. 

Huntington's  Cobrelation  of  Influenza  and  Weather 

For  centuries  there  has  been  a  widespread  popular  belief  that  epi- 
demics are  engendered  by  adverse  conditions  of  the  weather.  There 
have  also  been  many  scientific  attempts  to  discover  the  real  nature  of 
whatever  correlation  there  may  be  between  weather  and  disease. 

Table  IV. 

Irtfiumn  and  pfi^eum(mia  compel  {Figure 

in  parenikese8  show  number  of  day  9), 


Rise  of  4^' 
or  more 


Chanireof  3* 
or  leas 


Drop  of  4''  or 
more 


1.  New  Yoric: 
A.  Daily  onset  of  infhiensa . . 

B 

G.  Daily  deaths  from  influenxa. 
D.  Daify  deaths  from  pneu- 
monia   , 

2.  Boston: 

A.  Daily  reports  of  influenxa.. 

B.  Daily  reports  of  pneumonia 
G.  Daily  deaths  from  influenza. 
D.  Daily    deaths    from  pneu 

monia 


21.2  (30) 

ih'.ilii) 

33.1  (21) 

7.6  (68) 

11.3  (69) 
-8.7  (74) 

19.2  (77) 


10.3  (40) 


-26.7  (23)» 

-28!2  '(i9)»' 

-31.7  (19)  • 

-19.2  (60)» 

-6.3  (64)» 

-2,7  (69) 

-14.4  (66)» 


4.5  (31) 

-1.4  (32) 

6.5  (75) 

-4.8  (83) 

10.6  (91) 

-1.7  (92) 


*  Regular  decline  in  figures  from  left  to  right. 
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Because  of  scanty  data,  howeyer,  and  especially  because  of  the  slow- 
ness with  which  precise  methods  of  correlation  have  come  into  use, 
previous  studies  have  failed  to  be  conclusive.  In  respect  to  the  epi- 
demic of  1918  Huntington*  found  that  in  New  York  and  Boston  not 
only  the  death  rate  but  the  incidence  of  new  cases  of  both  influenza 
and  pneumonia  declined  decidedly  when  the  temperature  fell,  and 
rose  correspondingly  when  the  temperature  on  any  given  day  was 
\higher  than  on  the  preceding  day,  as  appears  in  Table  IV. 

Huntington's  comment  on  this  table  is  as  follows: 

"In  Table  IV  the  first  line  means  that  in  New  York  City  during 
the  period  represented  by  A  (i.  e.,  September  18-December  26, 1918) 
there  were  thirty  days  when  the  temperature  averaged  4^  or  more 
above  that  of  the  preceding  day.  On  those  days  and  on  the  day  im- 
mediately after  there  was  an  average  daily  increase  of  21.2  per  cent 
in  the  number  of  new  cases  of  influenza.  In  the  next  column  it 
appears  that  on  (and  immediately  after)  the  40  days  with  a  change 
of  3°  or  less  the  deaths  increased  10.3  per  cent,  while  the  23  days 
with  a  drop  of  4^  or  more  in  temperature  show  an  average  decrease 
of  26.7  per  cent. 

"The  rest  of  Table  IV  indicates  that  during  the  epidemic  at  New 
York  the  following  conditions  prevailed :  (1)  When  the  temperature 
rose,  not  only  the  onset  of  influenza,  but  also  the  deaths  from  both 
influenza  and  pneumonia  increased  notably.     (2)  When  the  tem- 

Serature  was  stationary,  the  rate  of  onset  rose  somewhat,  while  the 
eath  rate  changed  but  little.  (3)  When  the  temperature  dropped, 
both  the  rate  of  onset  and  the  death  rate  diminished  greatlv.  This 
does  not  mean  that  low  temperature  is  favorable,  but  merely  that  a 
drop  gives  a  healthful  stimulus.  If  the  temperature  stays  low  it  be- 
comes harmful.  In  Boston  the  effect  of  vanability  on  the  epidemic 
was  the  same  as  in  New  York  except  that  the  deaths  from  influenza 
depart  somewhat  from  the  rule  and  diminish  when  the  temperature 
rose  as  well  as  when  it  fell. 

"Taken  as  a  whole  Table  IV  is  surprising.  In  spite  of  the  sudden- 
ness with  which  the  epidemic  fell  upon  the  country  without  apparent 
regard  to  the  weather,  six  sets  of  data  out  of  seven  show  precisely  the 
same  relation  to  variability  as  do  the  400,000  deaths  from  disease  in 
general  during  the  8^  years  described  above.  [Daily  deaths  in  New 
York  City,  1877-1884.]  The  seventh  set  shows  a  slightly  different 
relation  uke  that  of  deaths  from  both  kinds  of  pneumonia  under 
normal  conditions.  .  .  .  All  alike,  however,  mdicate  unequiv- 
ocally that  a  drop  in  temperature  is  favorable.^' 

This  result  is  based  on  only  two  cities  and  hence  can  be  regarded 
only  as  suggestive,  not  'conclusive.  It  has  been  criticised  on  the 
ground  that  "the  use  of  ratios  (percentages)  rather  than  actual  num- 

*Ell8worth  Huntington:  The  Control  of  Pneumonia  and  Influenza  by  tlie 
Weather.    Ecology,  Vol.  1,  No.  1,  January,  1820. 
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bers  to  exprees  diurnal  increase  or  decrease  in  cases  or  deaths  gives 
the  same  weight  to  the  di£ference  between  one  case  and  two  as  to  that 
between  100  and  200/'  This  criticism  might  be  valid  in  some  cases, 
but  not  in  the  one  before  us.  A  brief  arithmetical  calculation  shows 
that  the  use  of  percentages  greatly  reduces  the  differences  in  weight 
assigned  to  different  days,  and  thus  prevents  a  few  exceptional  days 
from  having  undue  weight.  It  was  for  this  reason  that  percentages 
were  employed. 

The  real  criticism  of  Huntington's  results  lies  in  three  facts:  First, 
they  are  based  on  only  two  cities.  Second,  he  probably  assigned 
undue  weight  to  humidity,  for  according  to  his  own  data  the  indica- 
tions of  New  York  are  not  supported  by  those  of  Boston.  Third, 
although  the  incidence  of  influenza  and  the  death  rates  from  that 
cause  and  from  pneumonia  apparently  went  up  and  down  from  day 
to  day  with  the  temperature,  there  is  no  indication  as  to  whether  the 
apparent  effect  of  a  change  of  temperature  lasted  beyond  the  day 
after  the  change,  or  was  soon  neutralized  by  opposite  effects  on  later 
days.  In  other  words,  so  far  as  his  results  are  concerned,  a  drop  of 
temperature  may  lower  both  the  case  rate  and  the  death  rate  today 
and  the  next  day,  but  may  be  followed  by  an  increased  rate  of  both 
morbidity  and  death  so  that  the  net  effect  is  detrimental. 

Data  Used  by  thb  Committee  on  the  Atmosphere  and  Man 

With  the  preceding  facts  before  it,  the  Committee  on  the  Atmos- 
phere and  Man  imdertook  a  further  investigation  of  the  epidemic 
of  1918  in  the  large  cities  of  the  United  States.  The  basis  of  the 
investigation  was  the  method  of  partial  correlation  as  applied  by 
Pearl  and  the  indications  of  a  relation  between  the  epidemic  and  the 
weather  as  worked  out  by  Huntington.  The  data  used  for  correlar 
tion  are  described  in  Table  V  and  are  given  in  detail  in  Tables  XII 
and  Xm. 

T^BLE  v. 

Weather  Factors, 

A.  Destmctiyeness  of  the  epidemic  during  its  first  ten  weeks.  This  is  the 
death  rate  per  thousand  from  influenza  and  pneumonia  combined,  as 
reported  in  the  mortality  returns  of  36  large  cities  of  the  United  States. 
It  is  essentially  the  same  as  No.  2  in  Table  I,  except  that  10  weeks  are 
employed  rather  than  25,  since  a  long  period  may  have  various  types 
of  weather  which  neutralise  one  another's  effects.  Moreover,  our  10 
weeks  begin  at  different  dates  in  different  cities,  according  to  the  time 
of  onset  of  the  epidemic,  instead  of  beginning  at  the  same  date  every- 
where. The  difference  between  the  death  rates  in  10  weeks  and  25  Is 
not  so  great  as  might  be  supposed,  since  the  first  10  weeks  of  the  epi- 
demic witnessed  by  far  the  greatest  mortality.  The  10  weeks  whose 
first  day  is  hereafter  regarded  as  the  date  of  the  onset  of  the  epidemic 


Digitized  by 


Google 


14  CAUBBS  OF  GBOGRAPHICAL  VARIATIONS  IN  THE 

are  reckoned  to  begin  wltii  the  week  when  the  combined  death  rate  from 
influenza  and  pneumonia  rose  above  the  normal  weekly  average  for  the 
year  and  thus  began  its  rise  to  the  maximum  reached  during  the 
epidemic 

B.  Mean  daily  temperature.  This  is  the  average  of  the  maximum  and  mini- 
mum readings  at  official  Weather  Bureau  stations.  Bxcept  as  other- 
wise noted  all  the  weather  data  were  furnished  by  the  Cliief  of  the 
Weather  Bureau  in  the  form  of  tables  ready  for  immediate  use.  At 
some  of  the  cities  for  which  mortality  data  were  available  there  are  no 
official  weather  records.  For  four  of  these,  however,  at  the  suggestion 
of  the  Weather  Bureau,  the  records  at  neighboring  stations  were  em- 
ployed, namely.  New  York  data  for  Newark,  Providence  for  Fall  River, 
St  Paul  for  Minneapolis,  and  Boston  for  Cambridge. 

0.  Mean  daily  relative  humidity.  This  is  the  average  of  relative  humidities 
at  8  A.  M.  and  8  P.  M.  It  is  only  an  approximation,  but  is  considered 
the  best  available  figure  by  the  Weather  Bureau. 

D.  Estimated  mean  daily  absolute  humidity  expressed  in  grains  of  moisture 
per  cubic  foot  of  space.  On  the  recommendation  of  the  Weather  Bureau 
the  estimates  were  based  on  the  daily  figures  for  B  and  G  given  above. 
This  gives  only  an  approximation.  Nevertheless,  for  the  six  of  our  36 
cities  which  are  tabulated  by  Day  in  his  study  of  Relative  Humidities 
and  Vapor  Pressures  over  the  United  States  (Monthly  Weather  Review, 
Supplement  No.  6, 1917),  the  ratio  of  the  humidity  as  determined  by  this 
method  to  the  true  humidity,  when  a  long  period  is  considered,  is 
1.0000.  It  should  be  noted  that  since  a  given  space  at  low  temperaturo 
can  contain  only  a  fraction  of  the  water  vapor  which  can  be  contained 
in  the  same  space  at  high  temperature,  there  is  almost  always  a  high 
correlation  between  the  absolute  humidity  and  the  temperature  at  any 
given  station. 

B.  Observed  dally  absolute  humidity  at  noon.  The  data  for  absolute  humidi- 
ties at  noon  wero  procured  directly  from  the  various  local  Weather 
Bureau  stations  by  Professor  Charles  F.  Brooks  who  has  actively  co- 
operated with  the  Committee.  According  to  the  Weather  Bureau  tables 
mentioned  under  D  the  mean  ratio  between  the  humidity  as  thus  de- 
termined and  the  true  humidity  Is  1.035. 

F.  Interdiumal  change  of  mean  temperature,  that  is,  the  amount  by  which 
today's  average  temperaturo  is  above  or  below  that  of  yesterday. 

Correlation  between  the  Epidemic  and  the  Weather 

In  order  to  cover  the  whole  period  during  which  the  weather  may 
have  had  some  relation  to  the  epidemic  the  factors  listed  above  were 
averaged  for  periods  of  10  days,  7  such  periods  being  employed  before 
the  onset  of  the  epidemic  in  each  city  and  5  or  6  periods  thereafter.* 
The  date  of  the  onset,  as  defined  above,  ranged  from  September  8  in 
Boston  to  October  12  in  a  large  group  of  cities.  The  various  weather 
conditions  for  each  10-day  period  were  correlated  individually  with 
the  10-week  death  rate  from  influenza  and  pneumonia.  The  results 
appear  in  Table  VI,  where  the  significant  coefficients — ^that  is,  those 
which  are  more  than  four  times  the  probable  error — are  under- 
lined.    Those  more  than  six  times  the  probable  error  are  doubly 


*AU  of  this  work  and  the  following  correlations  were  carried  out  at  Clark 
University,  partly  by  Dr.  G.  A.  Ooe,  but  chiefly  by  Mr.  E.  G.  Donnelly.  The 
original  data  are  given  in  Table  X  at  the  end  of  this  article. 
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underlined.    The  numbers  in  parentheses  after  the  correlation  coeffi- 
cients indicate  the  ratio  between  the  coefficient  and  its  probable  error. 

This  table  is  not  easy  to  interpret  but  certain  facts  are  clear.  From 
the  seventieth  to  the  thirtieth  day  before  the  epidemic,  no  weather 
factor  had  any  certain  relation  to  the  severity  of  the  epidemic,  the 
fairly  high  coefficient  for  variability  of  temperature  61-70  days  before 
the  onset  of  the  epidemic  being  probably  an  accident.  The  proba- 
bility is  that  such  an  accident,  leading  to  a  correlation  coefficient 
42  times  the  probable  error,  might  occur  once  in  216  cases.*  Then 
for  thirty  days  before  the  epidemic  the  coefficient  between  tempera- 
ture and  the  epidemic  death  rate  ranged  from  4.6  to  6.1  times  the 
probable  error  in  column  II  where  only  32  cities  are  used,  and  from 
4.8  to  6.8  times  the  probable  error  in  column  III  where  36  cities  are 
used.  In  cities  where  the  temperature  during  the  thirty  days  im- 
mediately before  the  epidemic  was  high,  deaths  from  the  epidemic\ 
were  numerous;  while  in  cool  cities  the  death  rate  was  relatively  low./ 
If  the  absolute  humidity  was  high,  the  conditions  were  still  worse, 
for  in  column  VII  the  highest  coefficient  rises  to  more  than  ten  times 
the  probable  error.  In  other  words,  damp  heat  had  a  worse  effec^ 
than  dry  heat,  as  might  be  expected.  ^y^ 

In  the  ten  days  immediately  before  the  epidemic  the  effect  of  both 
temperature  (column  III)  and  absolute  humidity  (column  VII)  is 
decidedly  less  than  during  the  two  preceding  periods  of  ten  days. 
This  may  indicate  that  the  effect  lags  behind  its  cause,  or  that  another 
factor,  relative  humidity,  assumes  importance.  Although  the  rela- 
tive humidity  seems  to  be  of  slight  importance  at  most  times,  its  co- 
efficient (column  VI)  rises  to  5.5  times  the  probable  error  during  the 
10  days  immediately  before  the  epidemic.  This  possibly  indicates 
that  high  relative  humidity  fosters  the  growth  or  dissemination  of 
the  influenza  bacteria.  One  of  the  most  puzzling  phases  of  the  whole 
problem  is  to  separate  not  only  the  physiological  from  the  environ- 
mental influences,  but  the  effect  of  the  environment  upon  the  human 
subject  from  the  effect  upon  the  disease-bringing  bacteria. 

As  soon  as  the  epidemic  had  established  itself  a  remarkable  change 
occurred  in  its  relation  to  the  weather.  During  the  10  days  immedi- 
ately after  the  onset  of  the  epidemic  the  only  phase  of  the  weather 
that  shows  any  apparent,  relation  to  the  destructiveness  of  the  epi- 
demic is  the  variability  of  temperature  (column  IV) .  If  the  tem- 
perature changed  greatly  from  day  to  day,  or  more  specifically,  if  a 
cold  wave  happened  to  strike  a  city  just  when  the  epidemic  was  get- 


*R.  Pearl  and  J.  R.  Miner:  A  Table  for  Estimating  the  Probable  Signifi- 
cance of  Statistical  Constants.    Me.  Agr.  Expt.  Stat  Ann.  Kept.  1914,  pp.  86-8& 
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ting  under  way,  the  severity  of  the  epidemic  was  leas  than  where 
the  temperature  was  relatively  constant.  This  agrees  with  Hunting- 
ton's findings  in  New  York  and  Boston,  but  the  limitation  of  the 
relationship  to  a  single  period  of  ten  days  leaves  the  matter  in  doubt. 
So,  too,  does  the  fact  that  the  correlation  between  the  epidemic  and 
the  interdiumal  change  of  temperature  from  the  10th  to  the  19th 
days  after  the  onset  is  positive,  whereas  the  correlation  for  the  pre- 
ceding 10  days  is  negative. 

A  little  later,  at  the  height  of  the  epidemic,  or  rather  from  the 
9th  to  the  30th  days  after  the  onset,  when  the  ravages  of  the  disease 
were  increasing  most  rapidly,  every  element  of  the  weather  ceased 
to  have  any  appreciable  relationship  to  the  death  rate,  so  far  as  we 
can  yet  determine.  The  coefficients  for  mean  temperature,  varia- 
bility of  temperature,  absolute  humidity,  and  relative  humidity  all 
drop  to  insignificant  levels  not  appreciably  larger  than  the  probable 
error.  In  other  words,  the  weather  from  the  10th  to  the  30th  days 
of  the  epidemic  apparently  had  nothing  to  do  with  the  death  rate. 
This  is  most  perplexing  in  view  of  the  previous  high  correlations. 
It  suggests  that  although  the  bacteria  could  not  overcome  the  stored- 
up  e£fect  of  the  weather  of  the  preceding  thirty  days  upon  the  himian 
population  of  the  cities,  they  were  so  virulent  that  they  overcame  the 
effect  of  the  weather  during  the  time  when  they  were  most  active. 
Or  possibly  the  kind  of  weather  which  gave  vigor  to  man  also 
strengthened  the  bacteria  so  that  the  two  effects  neutralized  one 
another.  The  whole  question  is  so  difficult  that  no  solution  can  yet 
be  advanced  even  tentatively. 

Between  the  30th  and  40th  days  of  the  epidemic  there  was  a 
marked  change  in  two  respects.  First,  the  epidemic  in  most  places 
reached  its  maximum  and  began  to  decline.  Second,  the  weather 
once  more  shows  a  marked  relation  to  the  death  rate.  High  tem- 
peratures and  high  absolute  humidities  are  correlated  with  a  high  / 
death  rate  just  as  before,  while  low  temperatures  and  low  absolute 
humidities  tend  to  be  associated  with  lower  mortality.  It  should  be 
noted,  however,  that  the  relative  roles  of  temperature  and  absolute 
humidity  have  changed,  for  the  coefficient  between  temperature  and 
the  death  rate  in  column  II  (0.606)  for  days  30-39  after  the  onset 
of  the  epidemic  is  higher  than  for  absolute  humidity  in  column  VII 
(0.545),  whereas  from  the  20th  to  the  11th  days  previous  to  the 
onset  the  reverse  was  the  case,  0.510  for  temperature  and  0.656  for 
absolute  humidity.  It  is  possible  that  as  the  weather  grew  colder 
and  the  amount  of  moisture  was  correspondingly  lowered,  the  most 
favorable  degree  of  absolute  humidity  was  passed  during  the  time  of 
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the  epidemic.  This  would  cause  a  change  in  the  apparent  effect  of 
humidity.  An  analysis  of  the  various  weather  elements  for  each  10- 
day  period  by  means  of  partial  correlation  coefficients  would  probably 
settle  this  question  and  should  ultimately  be  attempted. 

So  far  as  we  have  yet  gone,  the  results  may  be  summed  up  as  fol- 
lows: warm  moist  weather  immediately  before  the  onset  of  the  epi- 
demic is  strongly  correlated  with  a  high  death  rate.  A  high  relative 
humidity  just  before  the  onset  is  similarly,  but  less  strongly,  corre- 
lated, and  may  have  exerted  an  influence  by  making  it  easy  for  the 
bacteria  to  be  transmitted  from  person  to  person.  Variable  tempera- 
ture and  especially  a  cold  wave  immediately  after  the  onset  are  cor- 
related with  a  low  death  rate,  while  the  weather  at  the  climax  of  the 
epidemic  shows  essentially  the  same  correlation  as  before  the  onset. 
The  size  of  the  correlation  coefficients,  from  5.3  to  10.4  times  the 
probable  error,  leaves  little  room  for  doubt  that  the  weather  was 
somehow  connected  with  the  virulence  of  the  epidemic.  It  does  not, 
however,  give  any  indication  as  to  the  nature  of  the  relationship. 
The  peculiar  break  in  the  continuity  of  the  high  coefficients  needs 
further  study,  but  the  fact  that  it  occurs  during  precisely  the  period 
when  the  influenza  death  rate  was  increasing  most  rapidly  seems  to 
suggest  that  the  virulence  of  the  bacteria  at  that  time  was  such  as 
to  overcome  the  effect  of  the  weather,  provided  it  be  true  that  the 
weather  really  produced  an  effect  by  increasing  or  decreasing  the 
human  power  of  resistance  to  the  disease.  It  is  difficult  to  see  how 
this  could  happen,  unless  the  atmospheric  conditions  which  gave 
vigor  and  power  of  resistance  to  the  human  organism  also  gave  vigor 
to  the  disease-bringing  bacteria,  but  there  may  be  some  other  ex- 
planation. That  there  is  real  significance  not  only  in  the  strong  cor- 
relations before  and  after  the  main  ascending  phase  of  the  epidemic 
but  in  the  break  between  them  seems  almost  certain  because  of  the 
size  of  the  correlation  coefficients.  A  coefficient  6.1  times  the  prob- 
able error,  as  in  colimin  II  of  Table  VI,  for  days  30  to  21  before  the 
epidemic,  means  that  there  is  only  one  chance  in  about  20,000  that 
the  apparent  relationship  is  the  result  of  accident."*"  A  ratio  of  8.1 
between  a  coefficient  and  its  probable  error,  as  in  colimm  II  for  days 
30  to  39  after  the  onset  of  the  epidemic,  means  only  one  chance  in 
more  than  one  and  one-half  billion  that  we  are  confronted  by  an 
accident.  In  column  VII,  where  the  highest  ratios  between  coeffi- 
cients and  probable  errors  are  6.9  after  the  onset  of  the  epidemic  and 
10.4  before,  the  odds  against  an  accidental  occurrence  of  an  apparent 


*R.  Pearl  and  J.  R.  Miner:  A  Table  for  Estimating  the  Probable  Signifi- 
cance of  Statistical  Constants.    Me.  Agr.  Ezpt.  Stat  Ann.  Kept  1914,  pp.  85-88. 
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relatioiiflhip  are  about  400,000  to  one  in  the  first  case,  and  literally 
billions  of  billions  to  one  in  the  second.  The  odds  are  still  greater 
against  the  possibility  that  by  mere  accident  either  column  II  or 
column  VII  should  twice  display  periods  of  high  correlation  between 
the  epidemic  and  the  weather.  The  odds  against  the  accidental 
occurrence  of  these  conditions  at  two  highly  critical  times  just  before 
the  onset  of  the  epidemic  and  just  after  the  main  crisis  are  still 
greater.  Thus  the  statistical  fact  is  clear,  although  the  explanation 
is  still  to  be  sought. 

Method  ov  Expressing  Weather  and  Cumatb  Numerically 

The  peculiar  time  relations  between  influenza  and  the  weather 
render  it  highly  improbable  that  correlations  of  a  higher  order  would 
greatly  reduce  or  alter  the  weather  correlations.  Nevertheless,  climate 
is  closely  related  to  weather  and  certain  diseases  are  closely  related 
to  climate.  Hence  it  seems  advisable  to  employ  the  method  of  par- 
tial correlation  in  order  to  compare  (1)  the  destructiveness  of  the 
epidemic  (10-week  death  rate  from  influenza  and  pneumonia)  with 
the  following  factors:  (2)  the  weather,  (3)  climate,  and  (4-6)  the 
three  death  rates  for  which  Pearl  found  a  significant  correlation  with 
either  the  exploeiveness  or  the  destructiveness  of  the  epidemic, 
namely,  (4)  all  causes,  (5)  tuberculosis,  and  (6)  organic  diseases  of 
the  heart. 

Before  finding  the  correlations  between  these  variables  and  the 
destructiveness  of  the  epidemic  it  is  desirable  to  reduce  weather  and 
climate  respectively  to  single  expressions  indicating  the  presumable 
effect  of  each  upon  man's  health  and  vigor.  For  the  weather  two 
methods  are  available.  First,  we  may  employ  a  single  factor  for  a 
definite  period.  Absolute  humidity  as  given  in  column  VII  of  Table 
VI  represents  the  combined  effect  of  temperature  and  humidity.  It 
also  shows  the  highest  correlation  with  the  death  rate  during  the 
main  phase  of  the  epidemic.  Hence  the  absolute  humidity  for  thirty 
days  before  the  onset  of  the  epidemic  is  the  best  single  expression 
of  the  weather  for  our  purpose.  Data  for  individual  cities  appear  in 
Table  XIII.  The  objection  to  this  method  is  that  it  takes  no  accoimt 
of  the  other  significant  correlations  in  Table  VI.  Such  neglect  of 
conditions  which  are  closely  correlated  with  the  severity  of  the  epi- 
demic would  seem  highly  illogical.  Hence  we  have  employed  a 
second  method  and  have  combined  the  effect  of  all  the  weather  fac- 
tors whose  zero  order  correlations  with  the  epidemic  amount  to  at 
least  4.5  times  their  probable  errors.  The  data  employed  for  this 
purpose  are  given  in  Table  VH.    In  using  this  table  the  departures 
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of  the  four  weather  conditions  at  each  city  from  the  averages  for  the 
36  cities  were  weighted  so  that  the  sums  of  their  respective  squares 
were  in  approximately  the  same  ratio  as  the  squares  of  the  correla- 
tion coefficients  in  Table  VII.  The  four  weighted  departures  for 
each  city  were  then  added,  thus  giving  a  single  expression  (Table 
XII).  In  this  the  mean  temperature  plays  much  the  larger  role, 
since  it  figures  in  both  A  and  B  of  Table  VII ;  relative  humidity  and 
variability  of  temperature  play  minor  and  nearly  equal  roles,  while 
the  effect  of  absolute  humidity  cannot  be  separated  from  that  of 
temperature.  As  a  matter  of  fact  it  makes  practically  no  difference 
whether  we  use  both  A  and  B  of  Table  VII  or  only  one  of  them  in 
obtaining  the  single  expression  for  weather.  Using  B,  C,  and  D,  the 
correlation  coefficient  between  the  weather  and  the  death  rate  for  the 
first  10  weeks  of  the  epidemic  is  +  0.665  +  0.062  (10.7  times  the 
probable  error) ;  while  when  A,  B,  C,  and  D,  are  employed,  the 
coefficient  is  +  0.667.* 

Table  VIL 


Weather  oondition 

Ck>iTelation  coeffi- 
cient with  10-week 
death  rate  during 
epidemic 

Square  of 
correlation 
coefficient 

A.  Mean  daily  temperature  11-30  days  before 

and  30-39  days  after  onset  of  epidemic. . . 

B.  Estimated  mean  daily  absolute  humidity 

for  same  periods 

+0.680 
H-0.620 
H-0.473 
-0.461 

0.334 
0.384 

C.  Relative  hmnidity  1-10  days  before  onset 
of  epidemic 

0.224 

D.  Intermumal  change  of  temperature  0-0 
davs  after  onset  of  epidemic 

0.213 

^After  this  report  was  in  final  form  the  suggestions  of  friendly  critics  led 
to  an  investigation  of  the  first  of  the  methods  outlined  above,  that  is,  the  cor- 
relation of  the  destructlveness  of  the  epidemic  with  the  most  Important  single 
section  of  the  weather  instead  of  with  all  the  weather  conditions  which  ap- 
pear to  be  Important  In  the  zero  order  coefficients  this  more  limited  method 
gives  results  which  at  first  sight  seem  almost  identical  with  those  of  the 
method  described  in  the  text,  as  appears  in  Table  YIII.  In  the  fourth  order 
correlations,  however,  as  described  below,  this  method  gives  a  coefficient  of 
only  -f 0.258  (2.4  times  the  probable  error)  when  the  weather  (absolute  hu- 
midity for  30  days)  is  compared  with  the  destructlveness  of  the  epidemic,  and 
climatic  energy  and  the  death  rates  from  all  causes,  organic  diseases  of  the 
heart,  and  pulmonary  tuberculosis  are  held  constant.  The  corresponding 
fourth  order  correlation  when  all  conditions  of  the  weather  are  taken  into 
account  is  +0.570.  This  last  coefficient  is  7.6  times  the  probable  error,  so 
that  there  is  only  one  chance  in  several  million  that  it  can  be  the  result 
of  an  accident  The  contrast  between  this  coefficient  and  the  other  illustrates 
the  great  delicacy  and  precision  of  the  method  of  partial  correlations  in  true 
relations  from  those  that  are  false. 
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Table  VIII. 

Zero  order  corrdaHon  eoeffidenU  between  weather  of  epidemic,  expreeeed  by  two  methode, 
and  death  raiee,  and  dimate. 


Variable 


Method  I 

Correlation 

coefficient 

with 

weather 

index 


Method  U 
Correlation 
coefficient  with 
estimated  abso- 
lute humidity  30 
days  before  on- 
set of  epidemic 


Difference 
Excess  of 
II  over  I 


Death  rate  from  pulmonary  tubercu- 
losis   

Death  rate  from  organic  diseases  of 
the  heart 

Death  rate  from  all  causes 

Death  rate  from  epidemic  (first  10 
weeks) 

Climatic  energy 


+0.489 

+0.436 
+0.464 

+0.667 
-0.442 


+0.516 

+0.489 
+0.463 

+0.582 
-0.583 


+0.027 

+0.053 
-0.001 

-0.085 
+0.141 


Climate  is  very  different  from  weather.  The  weather  before  and 
during  the  epidemic  in  Boston,  for  example^  was  decidedly  mif avor- 
able  while  the  weather  at  Cleveland  was  highly  favorable.  Yet  there 
is  little  real  choice  between  the  climates  of  the  two  cities.  No  final 
data  as  to  the  effect  of  climate  on  hmnan  activity  are  yet  available, 
although  the  Committee  on  the  Atmosphere  and  Man,  in  cooperation 
with  insurance  companies,  factories,  and  the  Taylor  Instrument 
Companies,  has  undertaken  investigations  which  in  a  few  years  ought 
to  furnish  such  data.  For  the  present  the  best  that  can  be  done  is  to 
use  Huntington's  map  of  ''climatic  energy.''  As  originally  published 
in  Civilization  and  Climate,  the  map  was  based  on  the  daily  achieve- 
ments of  piece  workers  in  factories  and  of  students  at  West  Point  and 
Annapolis.  Later  it  was  slightly  modified  by  mimthly  data  for  about 
10  million  deaths  which  were  compared  with  the  weather  in  the  cities 
of  the  United  States,  France,  and  Italy.  It  must  be  clearly  under- 
stood that  the  distribution  of  death  rates  from  city  to  city  played  no 
part  in  the  construction  of  this  map.  The  sole  basiB  is  variations  in 
efiiciency  and  to  a  slight  extent  in  the  death  rate  in  individual  cities 
from  one  month  to  another.  Thus  a  high  death  rate  in  a  southern 
city  in  summer  often  has  only  a  small  effect  on  the  construction  of 
the  map  because  the  rate  departed  only  a  little  from  the  normal  for 
the  whole  year.  Its  effect  in  many  cases  is  much  less  than  that  of  a 
high  winter  death  rate  in  a  northern  city  where  the  normal  death 
rate  for  the  year  is  low,  but  where  the  winter  departure  from  the 
city's  yearly  normal  was  great.  The  monthly  variations  in  the  death 
rate,  however,  play  only  a  small  part  in  the  map  because  they  agree 
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doeely  with  the  map  as  previoualy  drawn  on  the  basis  of  the  work 
of  factory  operatives  and  students.  The  latest  form  of  the  map  of 
climatic  energy  appears  in  Bumness  Oeoffraphy,  by  Huntington  and 
Williams.  From  it  the  climatic  energy  of  each  city  has  been  esti- 
mated, thus  giving  a  figure  which  shows  the  probable  degree  of 
resistance  to  disease  that  would  be  expected  on  the  basis  of  climate 
alone.  The  figures  thus  obtained  are  merely  a  first  approximation 
and  must  be  interpreted  as  open  to  revision.  They  are  given  in 
Table  XII  under  the  heading  "climatic  energy." 

Tablb  IX. 
CorreHatian.  ooefflciefUi  f>€tu>een  death  raiet,  oUmaie,  and  weather. 

Six  factors  are  here  inyolved,  namely : 

A.  Normal  death  rate  (1916,  1916,  1917)  from  all  causes. 

B.  Normal  death  rate  (1916,  1916,  1917)  from  pulmonary  tuberculosis. 

G.  Normal  death  rate  (1916,  1916,  1917)  from  organic  diseases  of  the  heart 

D.  10-week  death  rate  from  epidemic. 

B.  Climatic  energy. 

F.  Weather  before  and  during  epidemic. 

Part  I.    Epidemic  not  induded  among  tforiabU  factors. 


Variable  factors 


Zero  order 
coefficient 


Factors 

held 
constant 


Fourth  order 
coefficient 


1.  Death  rates  from  tuberculosis 

(B)  and  all  causes  (A) 

2.  DeEkth  rates  from  tuberculosis 

(B)  and  heart  diseases  (C) . . . 

3.  DcAth  rate  from  tuberculosis 

(B)  and  climatic  enercy  (E) . . 

4.  Death  rate  from  tubercmosis  (B) 

and  weather  during  the  epi- 
demic (F) 

5.  Death  rates  from  all  causes  (A) 

and  heart  diseases  (C) 

6.  Death  rate  from  all  causes  (A) 

and  climatic  energy  (E) 

7.  Death  rate  from  all  causes  (A) 

and  weather  during  the  epi- 
demic (F) 

8.  Death  rate  from  heart  diseases 

(C)  and  climatic  ener(nr  (£) . . 

9.  Death  rate  from,  heart  cuseBuses 

(C)  and  weather  during  the 

epidemic  (F) 

10.  Climatic  energy  (E)  and  wea- 
ther during  the  epidemic  (F) . . 


+0.731  (14.0) 


■fO.682  (11.4) 


-0.508    (6.1) 


+0.489    (5.8) 


+0.609    (8.6) 


-0.394    (4.2) 


+0.464    (5.2) 


-0.202    (1.9) 


+0.436    (4.8) 


-0.442    (4.9) 


CDEF 
ADEF 
ACDF 

ACDE 
BDEF 
BCDF 
BCDE 

ABDF 

ABDE 
ABCD 


+0.542   (6.9) 


+0.439   (4.9) 


-0.431    (4.7) 


+0.053  (0.5) 

-0.088  (0.8) 

-0.113  (1.0) 

-0.037  (0.3) 

+0.198  (1.8) 

-0.044  (0.4) 

-0.372  (3.9) 


Correlations  op  Dbstructivenesb  of  Influensja  Epidemic  with 
Normal  Death  Rates,  Weather,  and  Climate 

The  correlation  coeflScients  between  the  10-week  death  rate  from 
influenza  and  pneumonia  on  the  one  hand,  and  weather,  climate^ 
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and  the  nonnal  death  rates  from  all  causes,  tuberculosis,  and  heart 
diseases  on  the  other,  are  given  in  Table  IX.  The  first  column  of 
figures  shows  the  gross  correlation  coefficients,  that  is,  those  of  the 
2ero  order,  between  each  pair  of  variables,  all  of  the  other  variables 
named  at  the  head  of  the  table  being  allowed  to  vary  at  will.  Among 
the  15  zero  order  coefficients  all  but  two  are  more  than  four  times 
their  probable  errors,  and  7  are  more  than  6  times  their  probable 
errors.  Such  large  coefficients  suggest  a  high  degree  of  interrelation- 
ship. The  second  set  of  coefficients  shows  what  happens  when  the 
epidemic  death  rate  is  compared  with  any  one  of  the  other  variables 
and  the  remaining  four  are  kept  constant.  Here  only  four  correla- 
tions are  of  significant  size. 

Part  II.    Epidemic  induded  anumg  variaUe  factors. 


Variable  factors 

Zero  order 
coefficient 

Factors 

held 
constant 

Fourth  order 
coefficient 

11.  Death  rates  from  the  epidemic 
(D)  and  from  all  causes  (A) . . 

+0.509    (7.5) 

BCEF 
ACEF 
ABEF 
ABCF 

ABCE 

+0.271    (2.6) 

12.  Death  rates  from  the  ^idemic 

(D)  and  from  tuberculosis  (B) 

13.  Death  rates  from  the  epidemic 

(D)  and  from  heart  diseasesCC) 

+0.491    (6.8) 

-0.099   (0.9) 

+0.592    (8.1) 

+0.306   (3.0) 

14.  Death  rate  from  the  epidemic 

(D)  and  climatic  energy  (£). . . 

15.  DeEtth  rate  from  the  epidemic 

(D)  and  weather  duimg  the 
epidemic  (F) 

-0.200    (1.9) 
+0.667  (10.7) 

+0.202   (1.9) 
+0.570   (7.6) 

Table  X. 

DiminvHon  in  apparent  rdaHon  between  erridemic  deetructiveneee  and  normal  death 
rates  when  dimate  and  weaiher  are  taken  into  account. 


Data  from  Table  III 

Data  from  Table  IX 

Variable  death 
rates 

Factors  held 
constant 

Fifth  order 
coefficients 

Factors 

held 
constant 

Fourth  order 
coefficients 

Epidemic  and  heart 
diseases  (9c or C).. 

Epidemic    and    all 
causes  (9a  or  A) . . . 

Epidemic  and  tuber- 
culosis (9b  or  B) . . 

9a9b9d9e9f 
9b9c9d9e9f 
9a9c9d9e9f 

+0.537   (6.6) 
+0.405   (4.2) 
+0.279   (2.6) 

ABEF 
BCEF 
ACEF 

+0.306   (3.0) 
+0.271   (2.6) 
-0.099   (0.9) 
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This  table  suggests  many  interesting  lines  of  investigation,  but 
we  shall  discuss  only  those  which  pertain  directly  to  the  epidemic, 
and  are  included  in  Part  II.  One  of  the  main  features  of  Table  IX 
is  that  in  the  fourth  order  correlations  in  Part  II  the  apparent  rela- 
tion between  the  destructiveness  of  the  epidemic  and  the  normal 
death  rates  from  other  causes  is  much  lees  than  in  Table  III,  as  may 
be  seen  in  Table  X. 

In  the  first  part  of  Table  X  the  factors  aside  from  the  destructive- 
ness of  the  epidemic  are  the  normal  death  rates  from  the  following 
causes,  9a  all  causes,  96  pulmonary  tuberculosis,  9c  organic  heart 
diseases,  9d  acute  nephritis  and  Bright's  disease,  9e  typhoid  fever,  and 
9/  cancer.  In  the  second  part  of  the  table  the  corresponding  factors 
are  A  =  9a,  B  =  96,  C  =  9c,  E  =  climatic  energy,  and  F  =  weather. 
The  low  fourth  order  correlations  in  the  second  part  of  the  table  are 
due  to  the  fact  that  weather  and  climate  are  there  held  constant, 
whereas  they  are  allowed  to  vary  in  the  fifth  order  correlations  of  the 
other  part  of  the  table.  The  fact  that  in  the  second  part  of  Table  X 
no  coefiicient  is  more  than  three  times  the  probable  error  suggests 
that  there  is  no  appreciable  causal  relationship  between  the  destruc- 
tiveness of  the  epidemic  during  the  ten  weeks  of  the  main  onslaught 
and  the  normal  mortality  from  any  disease  yet  investigated.  There 
is  indeed  a  fairly  close  agreement  between  the  normal  death  rates 
from  several  diseases,  especially  organic  diseases  of  the  heart,  and  the 
destructiveness  of  the  epidemic,  as  measured  by  the  zero  order  coeffi- 
cients, but  this  is  only  because  these  diseases  and  the  epidemic  are 
both  related  to  certain  other  conditions  among  which  those  per- 
taining to  climate  are  the  only  ones  that  have  been  detected  up  to 
this  point. 

The  other  outstanding  fact  in  Part  II  of  Table  IX  is  that  when  the 
climate  and  the  deaths  from  all  causes,  from  organic  diseases  of  the 
heart,  and  from  pulmonary  tuberculosis  are  held  constant,  the  corre- 
lation between  the  destructiveness  of  the  epidemic  and  the  weather 
still  remains  strong.  No  other  variable  thus  far  studied  appears  to 
have  any  appreciable  causal  relation  to  the  destructiveness  of  the 
epidemic,  for  in  every  other  case  the  coefficients  sink  to  a  level  not 
over  three  times  the  probable  error.  This  means  that  even  in  the 
case  of  deaths  from  organic  diseases  of  the  heart  there  is  one  chance 
in  22  that  the  apparent  connection  shown  in  Part  II  of  Table  IX  may 
be  accidental.  In  the  same  way  the  correlation  between  the  weather 
and  the  destructiveness  of  the  epidemic  is  reduced  to  insignificant 
proportions  if  only  part  of  the  effective  weather  conditions  are  em- 
ployed.   On  the  contrary,  when  all  the  significant  weather  conditions 
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are  combined  and  the  resulting  index  is  compared  with  the  destruo- 
tiveness  of  the  epidemic,  the  resultant  correlation  coefficient  remains 
large  no  matter  what  other  conditions  are  held  constant.  There  is 
only  one  chance  in  several  million  that  the  apparent  connection 
between  the  weather  and  the  epidemic  is  accidental. 

At  this  point  there  arises  the  question  whether  the  introduction 
of  some  other  factor  might  not  reduce  or  even  extinguish  the  ap- 
parent relationship  between  the  weather  and  the  influenza  epidemic 
just  as  the  introduction  of  the  weather  reduces  the  apparent  relation- 
ship between  the  influenza  on  the  one  hand,  and  deaths  from  organic 
heart  diseases  and  from  all  causes  on  the  other  hand,  and  extinguishes 
the  apparent  relation  between  influenza  and  tuberculosis.  The  two 
most  obvious  factors  that  suggest  themselves  in  this  connection  are 
the  racial  composition  of  the  population  and  the  degree  to  which 
people  are  engaged  in  manufacturing. 

The  best  available  method  of  testing  these  factors  seems  to  be  to 
use  the  percentages  of  foreign  born,  of  negroes  and  of  wage  earners 
as  given  for  our  36  cities  in  the  census  of  1920.  These  percentages 
give  the  following  correlations  of  the  zero  order  when  compared  with 
the  death  rate  from  the  epidemic : 

A.  Percentage  of  foreign  born +  0.077 

B.  Percentage  of  negroes +  0.190 

C.  Percentage  of  wage  earners +  0.049 

Table  XI. 

CorrdaHon  coeffiderUs  between  weather  and  lO-week  death  rate  from  influenza  in  1918 
when  varioue  factors  are  hdd  constant. 


Factors  held  constant 


Ratio  of 

Ck)neIation 

coefficient 

coefficient 

to  probable 

error 

+0.667 

10.8 

+0.652 

7.2 

+0.560 

7.3 

+0.563 

7.4 

+0.664 

10.6 

+0.671 

10.9 

+0.670 

10.8 

+0.671 

10.9 

+0.570 

7.6 

+0.620 

9.0 

None 

Normal  death  rate  from  all  causes 

Normal  death  rate  from  tuberculosis 

Normal  death  rate  from  organic  diseases  of  the  heart. 

CUmatic  energy 

Percentage  ofToreign  bom  whites,  1920 

Percentage  of  negroes,  1920 

Percentage  of  wage  earners,  1920 

Climatic  energy,  and  death  rates  from  all  causes,  from 

tuberculosis,  and  from  heart  diseases 

Percentages  of  foreign  bom,  negroes,  and  wage  earners 


As  the  largest  of  these  is  only  1.8  times  the  probable  error,  they 
are  of  no  significance.    This  conclusion  is  confirmed  by  the  correla- 
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tion  ooefficientB  of  higher  orders  when  the  epidemic  and  the  weather 
are  allowed  to  vary  while  certain  other  variables  are  k^t  constant, 
as  indicated  in  Table  XI.  A  study  of  these  coeffidents  and  especially 
of  the  last  two  makes  it  evident  that  so  far  as  racial  composition  and 
industrial  condition  are  measured  by  the  percentages  of  foreign  bom, 
of  negroes,  and  of  wage  earners,  these  conditions  were  even  less 
important  than  the  normal  death  rates  as  real  determinants  of  the 
severity  of  the  influenza  epidemic  in  the  autumn  of  1918  in  our  36 
large  cities.  Thus  the  statistical  fact  is  dear.  The  weather,  which 
means  primarily  the  weather  just  before  the  onset  of  the  epid^nic 
and  at  or  just  after  the  climax,  is  the  one  factor  thus  far  investi- 
gated which  shows  a  clear,  pronounced,  and  persistent  relation  to 
the  destructiveness  of  the  epidemic. 

Summary  and  C!onclusion 

The  significant  fact  of  the  investigation  here  set  forth  lies  in  this: 
By  means  of  partial  correlations  we  have  examined  the  relation  of  the 
destructiveness  of  the  influenza  epidemic  of  1918  to  a  great  number 
of  conditions  in  the  large  cities  of  the  United  States  so  far  as  the 
necessary  data  are  available.  The  conditions  investigated  appear  to 
include  all  the  environmental  and  human  factors  that  have  thus 
far  been  suggested  as  causes  of  variations  in  the  destructiveness  of 
the  epidemic.  They  do  not  include  certain  possible  factors  pertain- 
ing to  the  disease-bringing  bacteria,  for  as  to  these  no  exact  data  are 
available.    The  factors  thus  far  available  may  be  classified  as  follows: 

A.  Demography: 

1.  Age  distribution  of  the  population. 

2.  Ratio  of  the  sexes. 

3.  Density  of  the  population. 

4.  Rate  of  growth  from  1900  to  1910. 

B.  Position: 

5.  Distance  from  Boston. 

6.  Longitude. 

7.  Latitude. 

C.  Normal  death  rates,  1915,  1916,  1917: 

8.  All  causes. 

9.  Pulmonary  tuberculosis. 

10.  Organic  diseases  of  the  heart. 

11.  Nephritis  and  acute  Bright's  disease. 

12.  Typhoid  fever.     (Sanitary  index.) 

13.  Cancer  and  other  malignant  tumors. 

D.  Racial  factors : 

14.  Percentage  of  negroes,  1920, 

15.  Percentage  of  foreign  bom,  1920. 
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E.  Industry: 

16.  Percentage  of  wage  earners,  1920« 

F.  Climate  and  weather: 

17.  Mean  temperature. 

18.  Change  of  mean  temperature  from  one  day  to  the 

next. 

19.  Absolute  humidity. 

20.  Relative  humidity. 

21.  Weather. 

22.  Qimatic  energy. 

Directly  or  indirectly  these  twenty-two  factors  embrace  almost 
every  non-bacterial  condition  which  may  have  been  effective  in  caus- 
ing the  virulence  of  the  epidemic  to  vary  from  city  to  city.  Among 
the  twenty-two  factors  the  only  ones  that  have  zero  order  correlation 
coefficients  more  than  four  times  the  probable  error,  when  compared 
with  the  destructiveness  of  the  influenza  epidemic,  are  the  normal 
death  rates  from  all  causes,  from  pulmonary  tuberculosis,  and  from 
organic  diseases  of  the  heart;  four  factors  which  pertain  to  the 
weather,  namely,  mean  temperature,  change  of  mean  temperature, 
absolute  humidity,  and  relative  humidity;  and  a  combination  of  the 
last  four  which  may  stand  as  representative  of  the  weather  in  general. 
The  death  rates  from  various  causes,  however,  all  sink  to  insignifi- 
cance when  the  weather,  or  the  most  representative  single  factor  of 
the  weather,  namely,  the  absolute  humidity,  is  held  constant.  Thus 
among  all  the  factors  yet  investigated  only  the  weather  appears  to 
have  had  any  fimdamental  significance  in  causing  the  destructive- 
ness of  the  epidemic  to  vary  from  city  to  city.  This  does  not  mean 
that  the  weather  was  in  any  sense  a  cause  of  the  epidemic.  It  is 
even  possible  that  the  weather  may  be  related  to  the  epidemic  only 
indirectly,  as  is  the  case  with  the  death  rate  from  heart  disease, 
although  no  factor  capable  of  producing  this  result  has  yet  been  sug- 
gested. Even  if  the  weather  is  a  causal  factor  in  producing  varia- 
tions in  the  virulence  of  the  epidemic,  there  is  no  reason  to  think  that 
it  is  the  only  factor.  If  the  degree  of  relationship  between  two 
variables  is  proportional  to  the  square  of  the  correlation  coefficient, 
as  is  sometimes  held,  the  weather,  even  if  it  is  a  direct  agent,  may  be 
responsible  for  no  more  than  a  third  of  the  variations  from  city  to 
city.  Nor  do  our  high  correlation  coefficients  mean  that  the  weather 
had  anything  to  do  with  setting  the  date  of  the  epidemic  or  with 
determining  the  severity  of  the  1918  epidemic  compared  with  other 
epidemics.  Neither  do  they  prove  anything  as  to  the  effect  of  the 
weather  in  other  countries,  although  elsewhere  a  relationship  similar 
to  that  found  in  the  United  States  seems  probable.     For  instance, 
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the  British  government  estimates  that  in  India  the  death  rate  from 
the  epidemic  was  about  six  times  as  great  as  in  the  United  States, 
while  scanty  reports  from  other  tropical  comitries  indicate  a  similar 
excessive  mortality.  The  one  thing  which  seems  clear  from  the  pres- 
ent investigation  is  that  the  weather  is  the  one  factor  whose  apparent 
relationship  to  the  epidemic  is  not  seriously  reduced  or  modified 
when  other  conditions  are  held  constant. 

The  results  of  this  investigation  should  be  qualified  in  still  another 
respect.  It  is  not  necessary  to  suppose  that  other  epidemics  will  show 
exactly  the  same  relationships  as  the  epidemic  of  1918,  even  though 
they  may  be  strongly  influenced  by  the  weather.  In  the  first  place, 
the  epidemic  of  1918  was  so  peculiar  in  its  virulence,  its  rapid  dis- 
semination, its  fatality  for  persons  in  the  prime  of  life,  and  in  other 
respects,  that  it  may  well  have  been  peculiar  in  its  climatic  relation- 
ships. In  the  second  place,  the  epidemic  occurred  at  a  season  when 
the  approach  of  cold  weather  normally  exerts  a  strong  stimulating 
effect  in  the  United  States.  It  is  well  known  that  from  August  to 
October  or  even  November  the  death  rate  normally  declines.  The 
epidemic  seems  to  have  reflected  this  condition.  Just  so  far  as  the 
weather  approached  the  conditions  which  prevail  at  the  time  when 
the  autumn  mortality  is  lowest,  the  ravages  of  the  epidemic  were 
checked.  At  some  other,  colder  season,  relatively  low  temperature 
and  low  humidity  might  be  as  harmful  as  high  temperature  and 
high  humidity  appear  to  have  been  in  September,  October,  and 
November,  1918.  As  a  matter  of  fact,  the  epidemic  of  February  and 
March,  1919,  shows  only  a  small  positive  correlation  between  the 
monthly  death  rate  and  the  temperature.  Other  conditions,  perhaps 
other  conditions  of  weather,  were  then  dominant ;  or  possibly  some 
cities  were  too  cold  while  others  were  too  warm,  a  condition  which 
would  make  the  use  of  correlation  coefiicients  impracticable. 

Finally,  even  if  the  weather  should  prove  to  be  an  important  factor 
in  causing  variations  in  the  virulence  of  influenza,  we  still  have  little 
.  evidence  as  to  how  its  effects  are  produced.    Presumably  the  weather 
:  gives  to  the  human  being  more  or  less  power  of  resistance  to  disease. 
I  But  it  is  not  improbable  that  the  weather  also  has  an  important  effect 
upon  the  vigor,  reproductive  rate,  or  transmission  of  the  diaease- 
bringing  bacteria.    One  of  the  main  purposes  of  this  report  is  not 
only  to  call  attention  to  the  urgent  necessity  of  investigating  and  of 
applying  to  other  regions  and  other  epidemics  the  methods  here 
employed,  but  to  urge  the  necessity  of  further  experiments  to  deter- 
mine just  how  the  human  subject  and  the  bacteria  are  influenced  by 
the  atmosphere  and  by  other  conditions  which  may  increase  or 
diminish  the  ravages  of  influenza. 
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Table  XII 

DutuelivensM  of  infiuenea  epidemie,  1918,  and   fadcr$  uhieh  may  haoe  injiumced 

the  de9trueUvene98. 


Normal  death  rates  per 

Mortality  rates 
of  general  re- 
gions of  the 

10-weeks 

hundred  thousand,  191&- 

death  rate 

1916-1917 

Com- 

CU- 

various  cities 

aties 

per  thou- 
sand from 

bined 
weather 

matic 
en- 

*^jki» 4&^r«v^k«n.<kVi«k<k 

per  experience 
of  three  insur- 

influensa 

AU 

Organic 

Tuber- 

index 

ergy 

ance  companies. 

and  pneu- 
monia 

causes 

diseases 

culosis 

100  «  normal 
expectation 

of  heart 

Albany 

6.3 

1947.0 

236.4 

224.6 

-  4.4 

124 

94 

Baltimore. .. 

6.4 

1810.3 

196.9 

202.7 

27.3 

114 

98 

Biimingham . 

3.1 

1662.6 

107.6 

176.0 

37.1 

96 

118 

Boeton 

6.7 

1661.6 

211.6 

143.8 

17.3 

124 

92 

Buffalo 

4.8 

1666.4 

166.9 

146.0 

8.1 

124 

94 

Cambridge. . . 

4.6 

1364.4 

183.9 

178.8 

24.0 

124 

92 

Chicago 

Cleveland... 

3.6 

1467.1 

169.1 

139.6 

-  2.6 

124 

88 

3.3 

1462.1 

118.8 

132.8 

-26.8 

123 

90 

Columbus. .. 

2.3 

1498.3 

166.7 

131.8 

-24.6 

116 

93 

Dayton 

4.1 

1492.7 

184.3 

139.2 

-28.9 

116 

93 

Denver 

3.9 

1226.9 

108.8 

218.9 

-31.3 

120 

97 

Fall  Riyer. . . 

6.6 

1639.4 

164.0 

139.6 

11.2 

123 

94 

Grand  RapidB 

1.1 

1268.8 

146.4 

76.3 

-40.3 

124 

91 

2.4 

1660.2 

186.7 

164.2 

10.3 

118 

91 

Kansas  City. 

3.6 

1618.9 

143.7 

149.7 

-23.9 

121 

90 

Los  Aneeles. . 
LouisvlUe — 

3.3 

1238.2 

166.0 

182.1 

31.7 

118 

96 

3.0 

1642.1 

164.7 

160.1 

-19.9 

108 

103 

Milwaukee. . . 

1.8 

1214.4 

100.7 

82.4 

-10.8 

124 

89 

Minneapolis.. 
NashyiDe.... 

1.8 

1189.4 

114.1 

120.4 

-20.9 

123 

88 

6.2 

1683.7 

198.7 

188.3 

6.2 

102 

116 

Newark 

4.4 

1412.2 

148.3 

161.0 

18.0 

121 

98 

New  Haven. . 

6.1 

1660.0 

186.4 

103.6 

28.0 

122 

94 

New  Orleans. 

6.6 

1893.0 

224.4 

270.9 

62.4 

80 

126 

New  York. . . 

4.1 

1384.7 

166.3 

160.6 

4.7 

122 

98 

Philadelphia. 

7.4 

1630.1 

203.6 

169.9 

24.9 

118 

94 

Kttsbuiih... 
Portland,  Ore 

6.3 

1694.0 

134.6 

116.9 

14.6 

118 

94 

2.7 

804.0 

92.3 

68.4 

-  8.6 

123 

88 

Providence . . 

4.1 

1627.0 

162.8 

133.3 

11.2 

123 

94 

Richmond... 

4.2 

1903.1 

196.8 

174.9 

14.1 

108 

113 

St.  Louis.... 

2.2 

1468.0 

141.3 

132.2 

-26.6 

116 

94 

St.  Paul 

2.7 

1093.0 

118.9 

106.6 

-44.7 

123 

88 

San  Francisco 

4.7 

1646.6 

237.2 

170.0 

7.9 

120 

94 

Seattle 

2.4 

711.9 

83.9 

63.7 

-  6.6 

126 

90 

iSiedo  .*.*.;; 

3.1 

760.3 

68.7 

46.6 

-29.9 

110 

96 

2.0 

1706.1 

186.2 

173.7 

-36.0 

122 

90 

Washington. . 

6.2 

1796.6 

236.1 

186.6 

36.2 

113 

98 
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Tablb  XIII 
The  weather  of  the  infiuenea  eptAemio  of  1918 
Parti 


70-61  days  before  onset  of  epidemic 

aties 

Mean 
temperature 

Interdiumal 

change  of 
temperature 

Relative 
humidity 

Estimated 
absolute 
humidity 

Absolute 
humidity 
atnocm 

Albany 

80.0 
77.8 
78.8 
64.3 
72.2 
74.7 
74.0 
76.8 
76.9 
77.1 
71.6 
68.2 
72.3 
75.9 
82.7 
68.9 
79.0 
71.7 
74.8 
79.1 
76.8 
75.6 
83.4 
69.8 
78.4 
74.6 
69.6 
68.2 
77.6 
83.6 
71.2 
60.6 
64.3 
72.6 
73.6 
76.8 

37 
32 
24 
36 
40 
39 
42 
33 
33 
46 
36 
37 
49 
34 
40 
16 
32 
34 
41 
21 
32 
22 
18 
33 
29 
24 
34 
37 
14 
42 
68 
18 
20 
36 
77 
22 

67.0 
63.7 
77.1 
81.6 
68.7 
76.3 
64.3 
70.6 
76.4 
67.0 
67.1 
73.3 
69.2 
68.1 
49.0 
84.4 
72.3 
74.0 
73.8 
77.2 
62.6 
69.7 
80.8 
64.6 
62.4 
67.1 
60.1 
73.3 
77.2 
46.1 
69.1 
81.6 
70.8 
43.0 
66.2 
68.0 

.69 
.62 
.76 
.60 
.62 
.67 
.66 
.46 
.71 
.63 
.42 
.60 
'.48 
.63 
.66 
.61 
.72 
.69 
.48 
.78 
.67 
.62 
.93 
.48 
.60 
.60 
.44 
.61 
.76 
.53 
.53 
.44 
.42 
.36 
.56 
.63 

.68 

Ba]tim<»« 

Binninkhani 

Bo0ton 

.62 
.67 
.46 

Buffalo 

.62 

Cambridge 

Chicago 

.69 
.63 

Clev^d 

Columbus 

Dayton 

.63 
.68 
.68 

Denver 

.35 

Fall  River 

Grand  Rapids 

Kansas  City 

Los  Angeles 

Louisville  x t 

.48 
.46 
.47 
.47 
.60 
.70 

Milwaukee 

Minneapolis 

Nashville 

.60 
.68 
.67 

Newark 

.50 

New  Haven 

New  Orleans 

New  York 

Philadelphia 

Pittsburgh 

Portland,  Ore 

Providence 

Richmond 

St.  Louis 

.68 
.81 
.45 
.55 
.39 
.39 
.48 
.66 
.47 

St.  Paul 

.62 

San  Francisco 

Seattle 

.41 
.41 

Spokane 

.34 

Toledo 

.53 

Washington 

.50 
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40-49  days  after  onset  of  epidemic 

Cities 

Mean 
temperature 

Interdiumal 

ohaniseof 
tempeniture 

Relative 
humidity 

Estimated 
absolute 
humidity 

Absolute 
humidity 
at  noon 

AINMiy. .......... 

44.0 
49.8 
W.3 
52.1 
47.0 
46.6 
48.6 
48.3 
48.2 
42.0 
44.1 
56.1 
41.3 
48.0 
50.8 
63.7 
51.9 
46.1 
42.9 
52.4 
48.6 
46.6 
66.7 
59.2 
50.0 
47.6 
46.9 
56.1 
51.7 
42.2 
35.6 
55.6 
46.5 
37.2 
42.6 
49.0 

33 
46 
36 
36 
45 
45 
37 
38 
39 
44 
48 
53 
41 
53 
42 
34 
44 
43 
47 
51 
43 
31 
36 
40 
37 
49 
31 
53 
49 
37 
36 
17 
37 
24 
42 
50 

73.7 
66.7 
67.4 
76.6 
69.8 
76.4 
71.2 
69.5 
71.2 
78.4 
53.7 
82.5 
79.1 
71.0 
68.6 
57.6 
65.9 
78.5 
82.0 
69.4 
67.8 
74.8 
78.7 
79.9 
76.7 
73.4 
82.8 
82.5 
75.0 
71.1 
81.0 
81.2 
74.7 
72.5 
76.6 
70.0 

.22 
.24 
.29 
.30 
.23 
.23 
.25 
.24 
.24 
.21 
.16 
.38 
.21 
.24 
.25 
.35 
.26 
.24 
.23 
.27 
.24 
.23 
.57 
.41 
.28 
.24 
.27 
.31 
.29 
.20 
.17 
.36 
.23 
.16 
.21 
.25 

.22 

Baltimore 

Boston 

.21 
.26 
.29 

Buifak)  . 

.24 

Gambridice 

Chicago. 

.24 
.26 

Clevehiid 

Columbus 

Dayton 

.25 
.23 
.23 

Denver 

.16 

Fall  River. 

Indianapolis 

Kansas  City 

Los  Aniceles 

Louisville 

.41 
.22 
.22 
.24 

.27 
.24 

Milwaukee 

Minneapolis 

Nashville 

.26 
.25 
.28 

Newark 

.22 
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New  Orleans 

New  York 

Philadelphia 

PittsbuiKh 

Portland,  Ore 

Ptovidenoe 

Richmond 

St.  Louis 

.23 
.50 
.41 
.28 
.23 
.24 
.41 
.29 
.22 

St.  Paul 

.20 

SeaUle 

.34 
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.17 
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Washington 
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FOREWORD 

After  considerable  time  and  effort  have  been  expended  in  the 
development  of  a  special  instrument  or  device  for  highway  research, 
it  is  often  found  by  trial  to  be  unsuited  for  the  accomplishment  of 
desired  results,  and  must  either  be  remodeled  or  discarded  entirely. 
The  same  type  of  instrumental  difficulty  is  many  times  encountered 
by  different  investigators  working  on  similar  problems.  While  the 
expenditure  for  salaries  and  materials  in  the  development  of  unsatis- 
factory devices  may  be  very  small,  the  delay  in  securing  data  is 
unfortunate.  Researches  into  the  effects  of  unknown  forces  are 
necessarily  accompanied  by  delays  and  disappointments,  which, 
however,  can  be  minimized  by  knowledge  of  the  experience  of  fellow- 
workers. 

The  purpose  of  this  report  on  Highway  Research  Apparatus  is  to 
assist  in  establishing  a  fund  of  common  knowledge  on  the  part  of 
investigators  of  similar  problems.  The  intention  is  not  to  set  forth 
the  advantages  or  disadvantages  of  the  various  devices,  nor  to  give 
the  degree  of  success  attained  in  their  use,  but  rather  to  describe 
only  the  principle  and  construction  of  each  device  and  the  purpose 
for  which  it  was  designed.  For  seekers  after  additional  information, 
the  names  of  organizations  and  individuals  who  have  had  experience 
with  the  various  devices  and  instruments  are  given. 

Detailed  descriptions  of  standard  labomtory  equipment  are  not 
given.  Apparatus  for  determining  such  factors  as  influence  the 
design  of  motor  vehicles  have  not  been  listed,  since,  by  agreement 
betAveen  the  Committee  on  Economic  Theory  of  Highway  Improve- 
ment of  the  Advisory  Board  on  Highway  Research  and  the  Society 
of  Automotive  Engineers,  all  research  of  this  character  has  been 
delegated  to  the  latter  organization. 

The  information  on  highway  research  apparatus  was  secured 
from  questionnaires  sent  to  all  investigators  listed  in  National  Re- 
searcli  Council  Bulletin  No.  21,  Results  of  Census  of  Highway 
Research  Projects  in  the  United  States.  Notification  of  the  existence 
of  apparatus  not  listed  in  this  circular  will  be  appreciated. 

The  organization  and  activities  of  the  Advisory  Board  on  Highway 
Research  are  described  in  National  Research  Council  Bulletin  Num- 
ber 32,  entitled  Proceedings  of  the  Second  Annual  Meeting  of  the 
Advisory  Board  on  Highway  Research,  Division  of  Engineering, 
National  Research  Council. 

William  Kendrick  Hatt, 

Director,  Advisory  Board. 
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APPARATUS  USED  IN   HIGHWAY   RESEARCH  INVESTI- 
GATIONS IN  THE  UNITED  STATES 

Apparatus  is  arranged  alphabetically  by  states,  the  District  of 
Columbia  being  treated  as  a  state, 

GROUP  1.    APPARATUS  USED  IN  INVESTIGATIONS  IN 
THE  FIELD  OF  ECONOMIC  THEORY 

1,  Deterrfiination  of  Character  and  Intensity  of  Traffic. 

District  of  Columbia:  U.  S.  Bureau  of  Public  Roads. 

TRAFFIC  CENSUS  TABULATING  CARDS 

On  these  cards  can  be  recorded,  in  the  field,  details  of  both  pas- 
senger and  truck  service,  concerning  type  and  condition  of  car  and 
equipment,  number  of  passengers,  origin  and  destination,  mileage, 

PASSBBCnOABS 


Figure  1.— TRAFFIC  CENSUS  TABULATING  CARDS 
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pleasure  or  business;  and,  in  the  case  of  trucks,  additional  informa- 
tion as  to  the  commodity  carried  and  weights  on  both  front  and 
rear  axles.  One  card  is  used  for  each  unit  of  traffic.  Information 
secured  in  the  field  is  recorded  on  the  left  side  of  the  card,  as  shown 
in  the  accompanying  illustration  (Figure  1),  after  which  the  cards 
are  sent  to  the  U.  S.  Bureau  of  Public  Roads,  Washington,  D.  C, 
where  the  information  indicated  by  code,  figures  is  punched  on  the 
right  side.  Compilation  of  the  data  is  accomplished  by  means  of 
special  tabulating  machines. 

Used  by  State  Highway  Departments  of  California,  Connecticut, 
and  Massachusetts  in  traffic  studies. 

Designed  by  U.  S.  Bureau  of  Public  Roads. 

AUTOMATIC  SCALE  AND  TRAFFIC  COUNTER 

This  apparatus,  Figure  2,  consists  essentially  of  a  steel  trough  10 
feet  long,  containing  a  piece  of  fire  hose  9  feet  long  by  2  inches  in 
diameter,  on  which  rests  a  plunger  attached  to  a  platform,  over 
which  traffic  passes.  As  shown  in  the  sectional  drawing.  Figure  3, 
the  trough  is  made  of  two  6-inch  channels  (A)  connected  to  a  base 
%-inch  by  14-inch  plate  (B),  and  the  plunger  consists  of  a  6-inch 


Figure  2.— AUTOMATIC  SCALE  AND  TRAFFIC  COUNTER,  ARLINGTON 
EXPERIMENTAL  FARM 
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Figure  3.— ARRANGEMENT  OF  TRAFFIC  COUNTER  IN  A  ROAD 
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Figure  4.— LOCKWOOD  R0U(JHNESS  INTEGRATOR 
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I-beam  (C)  attached  to  a  %-inch  by  14-inch  plate  (D).  Wooden 
guides  (E)  bolted  to  the  I-beam  prevent  horizontal  movement  of  the 
plunger.  The  trough  is  set  in  a  concrete  box  so  that  the  top  of  the 
platform  is  approximately  flush  with  the  bottom  of  the  road  surface. 
Traffic  passes  over  concrete  slabs  (F),  which  rest  on  the  plunger. 
The  hose,  filled  with  heavy  oil,  is  sealed  at  one  end,  while  at  the  other 
it  is  connected  to  a  recording  device^  by  means  of  a  flexible  tube. 
A  record  of  pressures  exerted  on  the  oil  in  the  hose  is  thus  secured. 
The  recording  paper  is  automatically  moved  forward  a  short  dis- 
tance every  time  a  pressure  is  recorded.  The  weights  of  the  front 
and  rear  wheels,  as  well  as  the  number  of  vehicles  passing,  are 
recorded.  The  passage  of  4,800  traffic  units  can  be  recorded  on 
one  roll  of  paper.  Before  being  used  on  a  road,  the  apparatus  is 
calibrated  with  static  loads. 

The  apparatus  installed  in  the  Washington-Baltimore  boulevard 
is  used  for  traffic  counts. 

Developed  and  constructed  by  the  U.  S.  Bureau  of  Public  Roads. 

2.  Determination  of  Operating  Cost  of  Vehicles. 
Connecticut:  Yale  University. 

LOCK  WOOD  ROUGHNESS  INTEGRATOR 

Tlie  device,  shown  diagramically  in  Figure  4.  consists  of  a  seismo- 
graph weight  (A)  suspended  by  a  stoel  wire  helical  spring  (C).  A 
rod  connected  to  the  weight  is  so  arranged  that  its  movement  in  one 
direction  only  is  recorded  by  a  Veeder  revolution  counter  (K),  to 
which  the  motion  is  transmitted  by  means  of  specially  designed 
.pulleys  and  shafts.  When  attached  to  any  part  of  a  motor  vehicle, 
it  registers  the  summation  of  vertical  movements  which  occur  during 
any  definite  period  of  operation.  The  result  is  expressed  in  amount 
of  vertical  variation  per  unit  of  horizontal  distance  traversed  by  the 
vehicle. 

Used  for  determining  relative  roughness  of  various  road  and 
street  surfaces  in  Connecticut. 

Developed  by  E.  H.  Lockwood,  Yale  University. 

District  of  Columbia:  U.  S.  Bureau  of  Public  Roads. 


*  In  this  Instrument  the  recording  device  is  a  trainagraph  manufactured  by 
the  American  Steam  Gage  &  Valve  Manufacturing  Company,  Boston,  Mass. 
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TRACTOGRAPH 

This  apparatus  consists  essentially  of  a  spring  so  mounted  on  the 
tongue  of  a  wagon  that  it  receives  the  force  of  the  pull  exerted  by 
the  horses  on  the  doubletrees.  The  variation  in  traction  as  indicated 
by  change  in  spring  length  is  recorded  on  paper  carried  by  a 
cylinder.  The  paper  movement  is  proportional  to  the  distance 
traveled  by  the  wagon.  Calibration  of  the  apparatus  consists  of 
determining  spring  compressions  which  accompany  definite  pres- 
sures. 

Used  first  in  a  road  exhibit  at  the  Cotton  States  and  International 
Exposition  in  Atlanta,  Ga.,  in  1895.  Later  employed  in  investiga- 
tions on  the  effect  of  different  types  of  surfaces,  as  well  as  different 
tire  widths  on  the  force  required  to  move  definite  loads. 

Developed  by  U.  S.  Office  of  Road  Inquiry.  See  Bulletin  No.  20, 
U.  S.  Department  of  Agriculture,  Office  of  Road  Inquiry,  Tractive 
Tests,  by  Samuel  T.  Neely. 

RECORDING  DYNAMOMETER,  WAGON  TYPE 

The  dynamometer  (Figure  5)  is  suspended  rigidly  from  the  bed 
of  the  wagon.     Two  coil  springs,  through  which  the  power  is  trans- 


FiGURE  5.— RECORDING    DYNAMOMETER.   WAGON  TYPE 
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mitted,  are  in  the  line  of  draft  from  the  tongue.  The  tongue  slides 
freely  in  roller-bearing  guides,  and  is  attached  to  the  traction  rod  of 
the  dynamometer.  As  this  traction  rod  is  moved  forward  by  the 
pull  on  the  tongue,  the  springs  are  compressed  an  amount  corre- 
sponding to  the  draft  exerted.  This  compression  is  transmitted 
through  a  rack  and  gear  to  a  ribbon  wheel,  and,  through  a  steel 
ribbon,  permits  the  record  point  to  be  moved  by  a  coil  spring  which 
is  in  tension.  The  record  points  are  brass  styli,  mounted  so  as  to 
allow  slight  vertical  movement,  with  constant  pressure  on  the  record 
paper.  By  this  arrangement  of  rack,  gear,  ribbon  wheel,  and 
spring,  all  effects  of  vibration  are  eliminated  without  decreasing  the 
accuracy  of  the  mechanism.  Sensitized  paper,  10  inches  wide  and 
some  hundred  yards  in  length,  is  fed  through  rolls  driven  by  a 
sprocket-wheel  on  the  hub  of  one  of  the  rear  wheels  of  the  wagon. 
An  odometer,  interposed  in  the  gearing,  shows  the  distance  traveled. 
The  ratio  of  paper  movement  to  road  travel  is  1 :264 ;  240  inches  of 
record  representing  one  mile  of  road  distance. 

The  machine  is  equipped  with  a  recording  gradiometer  of  the 
pendulum  type,  which  approximately  determines  grades,  and  also  a 
time-interval  clock,  which  records  15-second  intervals.  For  location 
of  natural  landmarks,  fractions  of  miles  traveled,  etc.,  a  hand- 
operated  fixed-number  stamp  is  used,  the  explanatory  notation 
being  recorded  by  the  observer.  The  draft  on  towed  vehicles  can  be 
obtained  by  reversing  the  dynamometer. 

The  wagon  is  equipped  with  eight  sets  of  wheels,  ranging  from 
1%  to  6  inches  of  tire  width.  The  brake  on  the  wagon  is  under 
control  of  the  observer.  Variation  in  load  is  obtained  by  the  use  of 
100-pound  weights. 

Used  for  determining  the  efficiency  of  street-cleaning  apparatus, 
percentage  of  improvement  of  post-road  projects,  effect  of  width  of 
tires,  and  resistance  of  various  road  surfaces  to  traction  on  steel-tired 
wheels. 

Designed  by  Kansas  State  Agricultural  College.  Modified  and 
adapted  by  U.  S.  Bureau  of  Public  Roads. 

Constructed  by  Studebaker  Wagon  Co.  and  U.  S.  Bureau  of  Public 
Roads. 

TORSION  DYNAMOMETER.  AUTOMOBILE  TYPE 

The  torsion  dynamometer  (Figure  6),  installed  on  the  propeller 
shaft  of  a  motor  vehicle,  is  enclosed  in  an  oil-tight  casing,  supported 
by  the  torque  rods  of  the  car  or  truck.     Universal  joint  connections 
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B^IGURE   6 


with  the  propeller  shaft  and  the  diflferential  housing  prevent  mis- 
alignment of  the  apparatus. 

The  dynamometer  consists  of  two  flanged  couplings,  connected  by 
a  spiral  spring.  TTie  face  of  the  front  coupling,  w^hich  carries  an 
annular  cam  track,  has  two  helical  surfaces  180  degrees  apart,  which 
are  reversed  to  two  helical  surfaces  on  a  sliding  collar  attached  to  the 
rear  flange  coupling.  An  annular  cam  track  carried  by  this  sliding 
collar  translates,  by  means  of  a  rack  and  pinion  and  a  freely  re- 
volving shaft,  the  distortion  of  the  spiral  spring  to  the  torque  record 
stylus. 

The  recording  apparatus  (Figure  7)  consists  essentially  of  two  sets 
of  rolls  driven  by  a  flexible  shaft  geared  to  the  front  wheel.  Surfaee- 
coated  paper,  10  inches  wide  and  some  hundred  yards  in  length,  is 
used.  The  ratio  of  paper  movement  to  road  travel  is  1:264;  240 
inches  of  record  representing  a  torque  record  of  one  mile  of  road 
distance. 

Tw^o  odometers  are  used,  one  being  attached  to  the  front  w^heel 
gearing  and  the  other  to  the  propeller  shaft  in  front  of  the  toi*sion 
dynamometer.  The  slippage  of  .the  rear  wheels  is  shown  by  differ- 
ence in  odometer  readings. 
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FiouBE  7.— TORSION    DYNAMOMETER   RECORDING    APPARATUS 

Tlie  machine  is  equipped  with  a  recording  gradiometer  of  the 
pendulum  type,  which  approximately  determines  grades,  and  also 
with  a  time-interval  clock  which  records  15-second  intervals.  For 
location  of  natural  landmarks,  fractions  of  miles  traveled,  etc.,  a 
hand-operated  fixed-number  stamp  is  used,  the  explanatory  notation 
being  recorded  by  the  observer. 

Contemplated  use  in  determining  resistance  of  various  road  sur- 
faces to  traction  of  rubber-tired,  self-propelling  vehicles. 

Designed  and  constructed  by  the  U.  S.  Bureau  of  Public  Roads. 

PROFILOMETBR  FOR  MEASURING  ROUGHNESS  OF  ROAD  SURFACES 

The  apparatus  (Figure  8)  consists  of  a  straight  edge  (A)  or 
track  24  feet  long,  and  a  recording  device  (B)  which,  when  drawn 
over  the  track,  records  accurately  and  autographically  the  prc^le  of 
the  pavement  beneath.  The  track,  as  used  on  the  Bates  road  in 
Illinois,  is  supported  by  three  bicycle  wheels,  and  consists  of  two 
wooden  trusses  24  feet  long  by  20  inches  high  w4th  a  3-inch  space 
between  them.  Four  turnscrews  (C),  two  at  each  end,  permit 
leveling  the  track  at  each  set-up,  while  a  piano  wire  under  constant 
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tension,  stretched  from  end  to  end,  gives  a  datum  for  detecting  anj' 
sag  in  the  track. 

The  recording  apparatus  consists  of  an  American  strainagraph^, 
whose  pen  arm  is  connected  by  a  rod  with  a  brass  wheel  (D)  resting 
on  the  pavement  surface.  This  allows  surface  irregularities  passed 
over  by  the  small  wheel  to  be  traced  on  the  recording  paper.  The 
instrument,  which  is  mounted  on  a  wooden  platform  carried  by  four 
wheels,  each  2l^  inches  in  diameter  and  2  inches  wide,  is  kept 
aligned  by  two  guide  wheels,  which  run  in  the  3-inch  space  between 
the  trusses. 


FiouEE  8.— PROFILOMETER 

For  drawing  the  recording  device  over  the  track,  a  wire  cable 
attached  to  each  end  of  the  platform  and  passing  over  a  pulley  at 
each  end  of  the  trusses  is  used.  The  pulley  at  one  end  is  operated 
by  a  crank. 

The  summation  of  the  vertical  ordinates  of  the  surface  profile  is 
obtained  by  means  of  a  special  attachment  consisting  of  a  fiber 
strip  Vn  inch  wide  by  6  inches  long,  which  receives  the  pen  arm 


« The  American  strainagraph,  manufactured  by  the  American  Steam  Gage  & 
Valve  Manufacturing  Company,  Boston,  Mass.,  was  used  by  the  U.  S.  Shipping 
Board  in  Investigations  of  stresses  in  concrete  ships. 
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B^lGi  RE  10.— A(VI:LP:K0METEU  ;  INSKRT,  DIIIV1N<;  WHEEL 

the  guide  bar  (K)  either  upward  or  downward,  the  eonipression  of 
the  e!i)rings  can  he  varied.  By  means  of  this  adjustment  the  instru- 
ment becomes  adaptable  for  securing  records  on  surfaces  of  varying 
degrees  of  roughness.  When  records  are  not  desired,  the  movement 
of  the  pen  is  prevented  by  tightening  the  set  screw  in  the  guide  bar, 
and  the  paper  movement  is  stopped  by  raising  the  driving  wheel  by 
means  of  a  small  rod,  the  top  of  which  (E)  is  shown  at  the  bottom 
of  the  illustration. 

The  theory  of  this  device  is  simple.  Tlie  record  will  be  a  straight 
line  unless  the  weight  in  the  instrument  changes  its  position  with 
respect  to  the  axle.  Any  vertical  acceleration,  however,  will  cause 
the  weight  and  conse(|uently  the  pen  to  vary  from  a  straight  line. 
The  greater  the  acceleration  the  greater  will  \ye  the  variation  from  a 
straight  line.     This  variation  is  a  measure  of  the  force  which  causes 
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it,  and  the  force  corresponding  to  any  particular  variation  can  be 
determined  by  calibrating  the  springs.  Knowing  this  force,  and 
the  mass  of  the  wheel  and  axle,  it  will  be  possible  to  compute  the 
corresponding  impact. 

Used  in  co-operation  with  the  Illinois  Division  of  Highways  on 
the  Bat^s  experimental  road  in  an  investigation  of  the  effect  of  road 
surface  irregularities  on  motor  truck  wheels. 

Devised  by  the  U.  S.  Bureau  of  Public  Roads,  and  constructed  at 
the  Bureau  of  Tests,  Illinois  Division  of  Highways,  Springfield, 
Illinois. 

Iowa:  Experiment  Station,  Iowa  State  College. 

DAVIDSON  DYNAMOMirrER 

This  appai-atus  is  a  spring-type  dynamometer  equipped  with  a  re- 
cording device  that  plots  a  curve  showing  the  variation  in  draw-bar 
pull  and  mechanically  integrates  the  area  under  the  curve. 

Designed  by  Prof.  J.  B.  Davidson,  Department  of  Agricultural 
Engineering,  Iowa  State  College. 

First  used  on  tractive  resistance  investigations  carried  on  under 
the  direction  of  Professor  Davidson  in  California  and  Iowa  on  ex- 
periments of  the  draft  of  implements  and  tractive  resistance  of 
vehicles.  The  instrument  has  been  in  factory  production  for  several 
years. 

GULLEY  DYNAMOMETER 

This  apparatus  consists  of  a  pressure  cylinder  which  is  attached 
to  the  draw  bar  between  the  towing  vehicle  and  the  one  under  test, 
and  a  recording  device  which  plots  a  curve  of  the  draw-bar  pull. 
The  connection  between  the  pressure  cylinder  and  the  recording 
mechanism  is  a  flexible  pressure  tube.  It  was  thought  that  the 
column  of  oil  in  the  tube  and  pressure  cylinder  would  serve  to  damp 
out  some  of  the  impact  effects. 

For  descriptions  and  use  of  the  Davidson  and  Gulley  dynamo- 
meters see  Bulletin  64,  Iowa  State  College  of  Agriculture  and 
Mechanical  Arts,  "Resistance  to  the  Translation  of  Motor  Vehicles," 
by  T.  R.  Agg. 

FLOWMETER  FOR  MEASURING  FUEL  CONSUMPTION  OF  MOTOR 

VEHICLES 

The  flowmeter  is  in  principle  a  piezometer  so  arranged  as  to  have  a 
constant  pressure  head.     The  velocity  head,  which  varies  with  the 
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Figure  11.— FLOWMETER 

quantity  of  gasoline  flowing,  is  measured  by  means  of  a  calibrated 
diaphragm,  the  movement  of  which  is  recorded  by  an  electric  spark 
punching  holes  in  the  recording  paper. 

In  Figure  11  the  diaphragm  is  shown  at  A  and  the  needle  valve 
at  B.  The  vacuum  tank  at  C  is  used  to  give  nearly  constant  head 
and  the  spare  tank  at  D  affords  a  check  on  the  records.  The  spare 
tank  may  be  dispensed  with  in  most  cases  and  connection  made  to 
the  supply  tank  on  the  vehicle.  The  cable  of  a  taximeter  drive  (E) 
is  used  to  operate  the  paper  rolls,  and  F  is  a  clock  arranged  to  close  a 
circuit  momentarily  and  punch  a  hole  in  the  paper  eveiy  ten  seconds. 
The  distance  between  the  time  marks  on  the  record  paper  is  propor- 
tional to  the  vehicle  speed  and  furnishes  the  data  for  a  speed  curve 
for  the  run.  A  spark  coil  (G)  provides  the  high-tension  current 
for  punching  the  record  paper. 

The  pilot  tube  shown  over  the  head-light  on  the  car  is  connected 
to  an  air-speed  indicator  on  the  instrument  board  of  the  car,  and 
enables  the  observer  to  eliminate  records  which  may  have  been  in- 
fluenced by  the  wind.  The  paper  upon  which  tlie  records  are  made 
is  drawn  through  the  recording  device  by  means  of  rollers  geared  to 
the  front  wheel  of  the  vehicle,  so  that  the  paper  travel  bears  a  fixed 
ratio  to  the  wheel  travel.  For  passenger  vehicles  the  paper  moves 
approximately  V2  inch  per  100  feet  of  vehicle  travel.  For  trucks 
the  paper  travel  is  somewhat  less. 
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In  using  the  meter,  the  paper  travel  is  first  determined  by  calibra- 
tion runs  over  a  measured  course.  The  needle  valve  is  then  set  so 
as  to  give  a  record  about  1^  inches  high  when  the  vehicle  is  operat- 
ing so  as  to  use  the  maximum  amount  of  gasoline.  The  meter  is 
then  calibrated  and  is  ready  for  use. 

There  are  two  sources  of  error  in  the  instrument,  both  of  which 
are  small:  (a)  errors  caused  by  fluctuations  of  the  flow  of. gasoline, 
due  to  the  operation  of  the  float  valve  in  the  carburetor;  (6)  varia- 
tions of  the  pressure  head,  due  to  the  fluctuations  of  the  gasoline  level 
in  the  vacuum  tank.  The  accuracy  of  the  meter  has  been  tested  in 
various  ways,  and  for  ordinary  operating  conditions  the  maximum 
error  is  about  5  per  cent  and  the  average  error  about  2  per  cent. 

Used  in  investigations  of  resistance  to  the  translation  of  motor 
vehicles,  Iowa  State  College. 

Designed  and  constructed  by  the  Engineering  Experiment  Sta- 
tion, Iowa  State  College,  Ames,  Iowa. 

See  "Economic  Theory  of  Highway  Grades,"  by  T.  R.  Agg,  En- 
gineering News-Record,  Vol.  90,  No.  2,  Jan.  11,  1923. 

SPACE-TIME  RECORDER 

The  instrument  consists  of  a  paper  feed  that  moves  the  paper 
along  at  a  fixed  ratio  to  the  distance  the  vehicle  travels  and  a  pen 
line  to  indicate  time  intervals.  The  paper  feed  is  driven  by  a 
speedometer  cable  connected  to  a  gear  on  the  front  wheel.  The  time 
line  is  broken  every  one-half  second  by  a  pen  actuated  by  a  clock 
mechanism. 

The  acceleration  can  be  computed  accurately  from  the  ratio  of  dis- 
tance of  paper  travel  to  time. 

Used  in  investigations  of  resistance  to  the  translation  of  motor 
vehicles,  Iowa  State  College. 

Designed  and  constructed  by  Engineering  Experiment  Station, 
Iowa  State  College,  Ames,  Iowa. 

See  Bulletin  64,  Iowa  State  College  of  Agriculture  and  Mechanical 
Arts,  "Resistance  to  the  Translation  of  Motor  Vehicles,"  by  T.  R. 

Agg. 

Massachusetts:  Quartermaster  Tractive  Resistance  of  Roads  Re- 
search, Massachusetts  Institute  of  Technology,  Cambridge,  Massa- 
chusetts. 

WIMPBRIS  ACCELEROMETER  WITH  LOCOMOTIVE  RECORDING 

ATTACHMENT 

The  recording  attachment  consists  of  a  tripod  to  facilitate  mount- 
ing the  instrument  in  a  vehicle,  with  dry-cell  battery  and  recording 
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device  properly  attached.  The  rolls  which  feed  the  adding  machine 
paper  over  the  accelerometer  needle  are  driven  by  the  vehicle's 
speedometer  cable.  Both  half -second  time  inter\^als  and  instantane- 
ous needle  positions  are  recorded  by  electric  sparks,  which  perforate 
the  paper.  This  gives  speed  for  the  time-distance  relation,  and  also 
a  value  for  checking  the  accuracy  of  the  gross,  level-road  tractive  re- 
sistance for  coasting  vehicles,  as  indicated  by  the  accelerometer 
needle. 

Used  November,  1921,  to  May,  1922,  in  Connecticut  and  Massa- 
chusetts by  the  Quartermaster  Tractive  Resistance  of  Roads  Research 
Party. 

See  ''Application  of  Power  to  Road  Transport,"  by  H.  E.  Wim- 
peris,  in  S.  A.  E.  Journal  for  1921,  paojes  30-36. 

The  Wimperis  accelerometer  is  manufactured  by  Elliott  Brothers, 
Ivondon,  England,  and  the  recording  device  by  the  Locomobile  Com- 
pany, Bridgeport,  Conn. 

MASSACHUSEl^S  TRACTIVE  RESISTANCE  RECORDER 

This  apparatus  consists  of  a  mercury  accelerometer,  with  an  auto- 
matic recording  device.  Record  is  made  by  electric  spark  perfora- 
tion of  record  paper.  The  instrument  registers  gross,  level-road 
tractive  resistance  on  level  or  inclined  profiles,  also  speed  (by  time- 
distance  relation)  and  other  pertinent  data.  It  is  readily  adaptable 
to  use  with  a  hydrostatic-pressure  dynamometer  for  towing  tests. 
Provision  has  been  made  for  the  addition  of  such  other  data  records 
as  may  be  found  desirable. 

Tlie  Massachusetts  tractive  resistance  recorder  is  the  property  of 
the  Department  of  Public  Works,  Commonwealth  of  Massachusetts, 
and  is  now  loaned  to  the  University  of  Michigan  for  the  use  of  the 
University  and  the  Michigan  State  Highway  Department. 

Used  in  the  summer  of  1922  at  Massachusetts  Institute  of  Tech- 
nology, and  in  the  vicinity  of  Boston,  Massachusetts. 

Adapted  from  the  liquid  accelerometer  idea  of  the  Bureau  of 
Standards,  and  the  electric  recording  idea  of  the  Locomobile  Com- 
pany to  the  problem  of  this  research  party  by  Mr.  William  0.  Tait, 
Automotive  Engineer,  Bureau  of  Public  Roads,  and  Major  Mark  L. 
Ireland,  Q.  M.  C,  U.  S.  A.,  Director  of  Research. 

Pamphlet  description  (typewritten)  filed  with  Department  of 
Public  Works,  Commonwealth  of  Massachusetts,  Bureau  of  Public 
Roads,  Q.  M.  C,  U.  S.  A.,  M'assachuselts  Institute  of  Technology, 
Yale  University,  and  Harvard  University. 
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Constructed  by  Quartermaster  Tractive  Resistance  of  Roads  Re- 
search Party  at  Massachusetts  Institute  of  Technology. 

DRAW-BAR  PULL   DYNAMOMETER 

The  instrument  consists  essentially  of  a  piston  and  cylinder  filled 
with  600  W.  transmission  oil  and  connected  with  an  indicating  and 
pressure  gage  by  flexible  metal  tubing.  The  apparatus  is  so  con- 
nected between  the  towing  and  the  towed  vehicles  that  the  tension 
between  the  two  is  indicated  by  the  recorded  oil  pressure. 

Used  in  Michigan  State  Highway  Department  investigations  of 
truck  performance  on  grades. 

For  detailed  description,  see  report  of  above  investigations  in 
University  Bulletin,  New  Series,  Vol.  XXIV,  No.  19,  Nov.  4,  1922, 
College  of  Engineering,  Proceedings  of  the  Eighth  Annual  Confer- 
ence on  Highway  Engineering,  held  at  the  University  of  Michigan, 
February  13-17,  1922. 

GROUP  II.  APPARATUS  USED  IN  INVESTIGATIONS  OF 
THE  STRUCTURAL  DESIGN  OF  ROADS 

1.  Sub  grade  Investigatioiu. 

District  of  Columbia:  U.  S.  Bureau  of  Public  Roads. 

BEARIN(}  rOWER  DETERMINATOR   (STATIC  LOAD) 

This  device  (Figure  12)  for  determining  the  supporting  value  of 
soils  when  subjected  to  static  loads,  consists  essentially  of  a  brass 
cylinder  (A)  and  footing  (B)  so  arranged  with  a  tripod  that,  while 
vertical  movement  is  allowed,  all  horizontal  movement  of  the  top  of 
the  device  is  eliminated.  The  loading  agency,  shot,  which  is  fed 
into  the  funnel  shown  on  the  top  of  the  tripod,  flows  through  an 
orifice  at  a  constant  rate  of  speed.  TTie  rate  of  flow  of  shot  is  deter- 
mined by  calihration  of  the  orifice.  Deformation  of  the  soil  under 
the  footingj,  indicated  by  the  vertical  movement  of  the  plunger,  is 
measured  by  an  Ames  dial,  show^n  just  above  the  tripod  head. 
Knowing  the  time  of  flow  of  shot,  the  vertical  movement  of  the 
plunger,  and  the  area  of  the  footing,  the  depth  of  soil  penetration 
for  a  definite  pressure  is  easily  computed. 

Used  in  experiments  at  the  Arlington  Experimental  Farm,  Ar- 
lington, Virginia,  by  the  U.  S.  Bureau  of  Public  Roads. 

Designed  and  constructed  by  the  U.  S.  Bureau  of  Public  Roads. 
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Figure  12.— BEARING  POWER  DETERMINATOR   (STATIC  LOAD) 
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Figure  13.— BEARING  POWER  DETERMINATOR    (IMPACT) 
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BEARING  POWER  DETERMINATOR  (IMPACT) 

Thi^  device  (Figure  13)  for  determining  the  resistance  of  soils  to 
impact',  consists  essentially  of  a  rod  (A)  and  a  footing  (B)  and  a 
steel  cylinder  (C),  fitted  loosely  on  a  rod  so  that  it  can  be  dropped 
from  any  height.  The  footing  has  an  area  of  about  7  square  inches 
and  the  cylinder  weighs  10  pounds.  The  difference  in  the  elevation 
of  the  rod,  before  and  after  a  given  number  of  drops  of  the  cylinder 
from  a  definite  height,  is  the  deformation  of  the  soil.  This  differ- 
ence is  measured  by  means  of  an  engineer's  scale. 

Used  in  studies  of  comparative  supporting  values  of  subgrades  in 
the  Arlington  experiments  and  the  Bates  road  tests. 

See  Public  Roads,  Vol.  4,  Nos.  5  and  G,  September  and  October, 
1921. 

Designed  by  U.  S.  Bureau  of  Public  Roads. 

SUBGRADE  CYLINDER   FOR  DEl^ERMINING   SEPARATION  BETWEEN 
SUBGRADE  AND  SURFACE 

This  device  (Figure  14),  which  is  a  modification  of  the  Illinois 
Subgrade  Testing  Cylinder  (sec  below),  consists  of  a  brass  cylinder 
(A)  and  plug  (B),  which  can  be  placed  in  the  pavement  during 
construction,  and  an  Ames  dial  (C),  having  a  special  stem.  A  thin 
brass  flange  (D)  is  soldered  on  the  bottom  of  the  cylinder  to  facilitate 
placement  in  the  pavement  during  construction.  The  bottom  of  the 
plug  is  flush  W'ith  the  flange.  To  measure  the  separation  between 
the  surface  and  subgrade,  the  brass  plug  is  removed  from  the  cyl- 
inder and  the  dial  is  set  in  its  place. 

Used  in  tests  of  warping  of  concrete  slabs  and  second  series  of 
impact  tests  at  Arlington  Experimental  Farm,  Arlington,  Virginia, 
by  the  U.  S.  Bureau  of  Public  Roads. 

Adapted  by  the  U.  S.  Bureau  of  Public  Roads. 

SOIL  PRESSURE  CELT.  (FOR  MEASURING  PRESSURES  OF  SOILS  AND 
OTHER  GRANULAR  MATERIALS) 

Principles  of  pressure  measurement  w^ith  this  instrument  depend 
upon:  (1)  Tlie  equilibration  of  the  soil  pressure  with  air  pressure 
within  a  small  cell  Vniried  at  the  point  where  it  is  desired  to  deter- 
mine the  pressure;  (2)  the  detection  of  the  instant  of  equilibration 
by  the  breaking  of  electrical  contact  within  the  cell;  (8)  the  meas- 
urement of  the  air  pressure  w'ithin  the  cell  at  the  instant  of  equilibra- 
tion by  the  use  of  a  sensitive  gage. 
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Figure  14.— SUBGRADE  TESTING  CYLINDER 

A  cross  section  of  the  cell  as  it  is  used  at  present  is  presented  in 
Figure  15,  and  its  construction  is  sliown  plainly  without  further 
description.  When  in  operation,  the  movable  side  of  the  cell  (plan 
view  in  Figure  15)  is  placed  in  contact  with  the  earth  fill  in  the 
direction  necessary  to  give  the  desired  coini)onent  of  pressure,  hori- 
zontal, vertical,  or  oblicjue.  The  %  inch  pipe  containing  an  insu- 
lated wire  is  led  to  any  convenient  accessible  place  for  taking  the 
measurement's.  The  cell  may  be  at  any  distance  from  the  pressure 
recording  instrument.  When  the  interna!  pressure  caused  by  air 
entering  the  cell  through  the  pipe  just  exceeds  the  soil  pressure, 
contact  is  broken  between  B  and  E.  This  fact  is  shown  immediately 
by  the  extinguishing  of  a  small  electric  light,  and  the  operator  at 
the  indicating  instrument  at  once  notes  the  pressure  on  the  pressure 
gage.     This,  for  practical  purposes,  equals  the  soil  pressure. 
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DIAPHRAGM  CELL  FOR  0CTCRMININ6  SOIL  PRESSURE 
u-  *■  orrice  or  pueuc  roaca  and  ttuteaa.  et^a'd. 

FiGUBE   15 


The  indicating  instrument  (Figure  16)  can  be  placed  in  any 
desired  and  convenient  position,  its  air  and  electrical  connection 
being  so  arranged  that  but  a  few  seconds  are  required  to  shift  from 
one  cell  to  another.  A  compressed  air  tank,  which  may  be  filled 
with  air  by  means  of  a  hand  pump,  is  shown  at  the  bottom  of  the 
containing  box.  It  is  fitted  with  a  rough  gage  for  recording  its  ap- 
proximate pressure.  Two  accurate  standard  pressure  test  gages  are 
placed  in  the  line  leading  to  the  pressure  cell  buried  in  the  fill. 
These  appear  just  above  the  air  tank.  One  is  graduated  from  0  to 
30  pounds  by  increments  of  0.2  pound;  the  other  reads  up  to  100 
pounds  in  increments  of  1  pound.  A  dr^^  cell,  a  switch,  and  an 
electric  light  are  the  only  electrical  equipment  required.     Necessary 
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Figure  16.— APPARATUS  FOR   READING  PRESSURE  ON    SOIL  PRESSURE  CELLS 

valves  are  placed  in  the  air  line  to  enable  the  operator  properly  to 
control  the  pressure  within  the  pressure  cell. 

Used  for  measuring  soil  pressure  against  bridge  abutments  and 
retaining  walls ;  in  pressure  distribution  experiments,  and  for  obtain- 
ing subgrade  pressures  under  experimental  roads  at  Camp  Humph- 
reys, Virginia;  Bates,  Illinois;  and  Pittsburg,  California. 

Designed  and  constructed  by  U.  S.  Bureau  of  Public  Roads. 

See  *'An  lApparatus  for  Determining  Soil  Pressure,^'  by  A.  T. 
Goldbeck  and  E.  B.  Smith,  A.  S.  T.  M.  Proceedings,  1916,  and 
"Distribution  of  Pressures  Tlirough  Earth  Fills.''  by  A.  T.  Gold- 
beck,  A.  S.  T.  M.  Proceedings,  1917. 
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APPARATUS  FOR  PRODUCING  VIBRATIONS  ON   SUBGRADES 

The  soil  vibrator  (Figure  17),  consists  essentially  of  a  plunger 
carried  by  a  lever,  whose  one  end  is  fastened  to  a  steel  frame,  while 
the  other  end  is  raised  and  dropped  by  a  cam  motor  driven  through 
a  system  of  gears  and  pulleys.  The  plunger,  which  is  equipped 
with  a  rubber  footing,  can  be  adjusted  for  any  desired  height  of  fall. 


FifJUUE  17.— SOIL  VIBRATOR 

The  intensity  of  the  plunger  blow  is  determined  by  an  accelerometer. 
Both  slab  and  subgrade  are  caused  to  vibrate  by  the  dropping  of  the 
plunger. 

Used  to  determine  the  increase  in  capillary  moisture  in  the  sub- 
grade,  due  to  vibration  of  the  slab  and  subgrade,  in  subgi-ade  in- 
vestigations, Arlington  Experimental  Farm,  Arlington,  Virginia. 

Designed  and  constructed  by  the  U.  S.  Bureau  of  Public  Roads. 

APPARATUS  FOR  DETERMINING  SUBGRADE  TEMPERATURES 

The  apparatus  for  determining  subgrade  temperature,  shown  dia- 
grammatically  in  Figure  18,  consists  of  (1)  thermo  couples,  (2) 
mercury  contact  panel,  (3)  constant  temperature  unit,  and  (4) 
potentiometer.  The  thermo  couples  consist  of  two  wires,  copper 
and  constaiitan  (60^';  Cn. — 40%  Ni.)  soldered  together  and  in- 
serted in  glass  tubes,  which  are  sealed  with  paraffin  throughout  their 
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entire  length  to  prevent  leakage  of  electricity  or  water.  The  leads 
from  the  tubes  are  enclosed  in  rubber  tubing  of  sufficient  length  to 
reach  above  the  surface.  The  tubes  are  sealed  with  sealing  wax. 
The  mercury  contact  panel  consists  of  a  number  of  small  cups,  so 
arranged  that  electrical  contact  with  them  can  be  made.  The  cups 
are  filled  with  mercury.  The  constant  temperature  unit  consists  of 
a  commercial  vacuum  flask,  in  which  is  inserted  a  glass  tube  contain- 
ing about  1  inch  of  mercury.  The  copper  wire  of  each  thermo 
couple  is  connected  to  one  of  the  small  cups  in  the  contact  panel. 
The  constantan  wires  of  the  thermo  couple  are  connected  to  the  con- 
stantan  lead,  whose  one  end  is  inserted  in  the  mercury  in  the  con- 
stant temperature  unit.  A  copper  wire  inserted  in  the  same  mercury 
is  connected  to  one  of  tlie  leads  of  the  potentiometer.  To  the  other 
lead  of  the  potentiometer  is  connected  a  copper  wire  having  a  bare 
point.  The  difference  in  temperature  between  the  constant  tem- 
perature unit  and  the  thermo  couples  is  indicated  by  the  resistance 
required  to  sustain  constant  potential  in  the  system.  Observation 
for  temperature  of  any  thermo  couple  is  made  by  inserting  the  bare 
end  of  the  copper  wire  attached  to  the  potentiometer  .into  the 
mercury  cup,  to  which  is  attached  a  copper  wire  leading  to  the  re- 
spective thermo  couple,  and  reading  the  resistance  necessary  for 
maintaining  constant  potential.  All  wires  exposed  to  the  atmos- 
phere are  protected  by  a  coating  of  shellac. 

Used  to  determine  temperatures  in  slabs  and  at  various  depths  in 
the  subgrade  beneath,  at  the  Arlington  Experimental  Farm,  Ar- 
lington, Virginia. 

Adapted  to  this  use  by  the  U.  S.  Bureau  of  Public  Roads. 

Illinois:  Illinois  Division  of  Highways. 
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Figure  18.— APPARATUS   FOU   DETERMINING   SUBGRADE  TEMPERATURES 


Digitized  by 


Google 


32  APPARATUS  USED  JN  HIGHWAY  RESEARCH  PROJECTS 

STATIC-LOAD  BEARING  POWER  DETERMINATOR 

The  static-load  bearing  power  determinator  (Figure  19),  consists 
of  a  three-legged,  iron-pipe  frame,  carrying  a  Toledo  Automatic 
Hanging  Scale,  from  which  is  suspended  a  pail  containing  about  30 
pounds  of  shot.  The  load  is  applied  to  the  subgrade  by  means  of  a 
steel  rod,  terminating  in  a  brass  shoe.  This  rod  supports  a  pan, 
which  receives  the  shot  from  the  pail.  A  thumbscrew  in  the  frame 
enables  the  operator  to  control  the  rod  movement,  which  is  measured 
by  an  Ames  dial.  An  initial  reading  is  taken,  with  the  shoe  resting 
on  the  subgrade  without  any  load,  after  which  the  shot  is  released 
and  readings  are  taken  for  total  loads  of  10,  20,  and  30  pounds. 
Additional  readings  are  then  taken  for  two  minutes  at  intervals  of 


Figure  20.— ILLINOIS  REPEATED-LOAD  Figure  19.— ILLINOIS  STATIC- 

BEARING  POWER   DETERMINATOR  IX)AD  BEARING  POWER 

DETERMINATOR 
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thirty  seconds  under  the  30-pound  load.  The  load  is  then  removed 
and  the  upward  movement  of  the  rod  is  measured. 

Used  in  1920  and  1921,  during  the  construction  of  the  Bates  ex- 
perimental road  in  the  study  of  the  relative  supporting  values  of  the 
subgrade  under  various  sections  of  the  road. 

Designed  by  Clifford  Older,  Chief  Highway  Engineer,  Illinois 
Division  of  Highways,  and  B.  H.  Piepmier,  former  Engineer  of 
Construction.  Illinois  Division  of  Highways. 

Described  in  "Preliminar^'^  Report  on  Bates  Road  Tests,^'  by 
Clifford  Older  and  H.  F.  Clemmer,  Public  Roads,  Vol.  4,  No.  5, 
September,  1921. 

Constructed  by  Illinois  Division  of  Highways. 

ILLINOIS  REPEATED-LOAD  BEARING  POWER  DETERMINATOR 

The  repeated-load  bearing  power  determinator  (Figure  20),  con- 
sists mainly  of  a  pipe  frame,  in  which  is  mounted  a  spring  (A)  for 
producing  pressure;  a  cam  (B),  which  varies  this  pressure;  a  plunger 
(C),  which  transmits  the  pressure  to  the  soil;  a  one-sixth  horsepower 
I).  C.  motor  (D),  which  drives  the  cam  at  a  constant  speed  of  six 
revolutions  per  minute;  a  footing  (E),  w^hich  is  attached  to  the 
bottom  of  the  plunger  and  distributes  the  pressure  to  the  soil  (foot- 
ings of  different  areas  are  shown  at  the  bottom  of  the  machine  in  the 
illustration) ;  a  scale  (F)  upon  which  the  pressure  desired  is  set;  an 
Ames  dial  (H),  w^iich  registers  the  action  of  the  soil  imder  re- 
peated loads;  a  wheel  (I)  w^hich  lowers  the  cam  action;  and  a  second 
Ames  dial  ((i),  which  registers  the  vertical  movement  of  this 
section. 

The  object  of  this  instrument  is  to  subject  the  soil  to  such  pressure 
as  might  be  expected  under  a  road  slab  during  the  pai5sage  of  vehicles. 
By  use  of  the  cam  the  pressure  is  increased  gradually  from  zero  to 
maximum,  and  then  decreased  to  zero.  This  is  similar  to  the  pressure 
exerted  at  any  point  in  the  subgrade  as  a  moving  vehicle  passes  over 
a  rigid  slab.  The  time  of  ai)plication  of  load  with  this  apparatus 
is  such  as  would  be  expected  from  a  vehicle  traveling  over  a  7-inch 
concrete  surface  at  the  rate  of  about  lo  miles  per  hour.  By  chang- 
ing the  spring  pressure,  the  magnitude  of  the  load  can  be  made 
similar  to  that  which  would  occur  under  any  thickness  of  slab.  The 
effect  of  area  of  contact  upon  soil  deformations  caused  by  constant 
pressure  intensity  can  be  determined  by  use  of  shoes  of  different 
footings. 

Used  in  1921-22  on  the  Bates  Experimental  Road,  and  also  in 
studies  of  subgrades  in  various  parts  of  Illinois. 
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Designed  by  Clifford  Older,  Chief  Highway  Engineer,  H.  F. 
Clemmer,  Engineer  of  Tests,  and  A.  C.  Benkleman,  Assistant  En- 
gineer of  Tests. 

See  "New  Device  for  Testing  Subgrade  Bearing  Power,'*  by  H.  F. 
Clemmer,  Engineering  News-Record,  September  15,  1921. 

Constructed  by  Bureau  of  Tests,  Illinois  Division  of  Highways. 

ILLINOIS  SUBCJRADE  TESTING  CYLINDER 

The  subgrade  testing  cylinder  (Figure  21),  consists  of  a  1%  by 
1^/^-inch  black  iron  reducer  (A),  a  short  length  of  1^/^-inch  black 
iron  pipe  (B),  a  special  1%-inch  black  iron  plug  (C),  a  special  IV2- 
inch  brass  bearing  plug  (D),  a  short  sleeve  of  IVi-inch  black  iron 
pipe  (E),  and  a  114  by  iy2-inch  brass  disc  (F).  Plug  (C)  is  flush 
with  the  surface  of  the  concrete,  and  the  disc  (F)  rests  freely  on 


B — 


l^riatton  m  /enyth  accorch'ng 
to  depth  of  pavemefft 


Sect/on  A  A 


Figure  21.— ILLINOIS  SUBGRADE  TESTING  CYLINDER       Figure    22.— APPARATUS 

FOR  READING  ILLI- 
NOIS SUBGRADE  TEST- 
ING CYLINDERS 
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the  subgrade.  The  length  of  the  pipe  (B)  and  the  sleeve  (E)  varies 
with  the  depth  of  the  pavement  in  which  the  tester  is  placed.  An 
Ames  dial  arranged  in  a  special  apparatus  (Figure  22),  is  used  for 
reading  these  testers.  The  support  (A)  into  which  the  Ames  dial 
is  screwed,  sits  snugly  against  the  brass  plug  (D).  The  plunger  of 
the  Ames  dial  rests  on  the  rod  (B),  which  fits  in  a  small  circular 
depression  in  the  center  of  the  disc. 

The  subgrade  tester  can  be  used  for  various  purposes.  With  the 
special  reading  apparatus,  separation  between  the  subgrade  and 
surface  can  be  measured.  By  using  the  disc  (F)  as  a  footing  for 
the  static  load  determinator,  the  supporting  value  of  the  subgrade 
can  be  determined.  By  removing  the  brass  bearing  plug  (D),  and 
the  disc  (F),  acce^  is  had  for  securing  soil  samples  for  the  deter- 
mination of  moisture  content  or  study  of  other  properties. 

Used  in  1921-22  on  Bates  Experimental  Road. 

Designed  by  Clifford  Older,  Chief  Highway  Engineer,  Illinois 
Division  of  Highways,  H.  F.  Clemmer,  P]ngineer  of  Tests,  Illinois 
Division  of  Highways,  A.  E.  Stoddard,  Assistant  Engineer  of  Tests, 
Illinois  Division  of  Highways. 

Described  in  Engineering  News- Record,  June  30,  1921. 

Constructed  by  Bureau  of  Tests,  Illinois  Division  of  Highways. 

2.  Investigations  of  Road  Snrface,  Structures  and  Appurtenances. 
District  of  Columbia:  U.  S.  Bureau  of  Public  Roads. 

WEAR  TESTING  MACHINE 

As  shown  in  Figure  23,  the  wear-testing  machine  consists  of  five 
cast-iron  wheels,  48  inches  in  diameter  by  2  inches  wide,  and  each 
weighing  1,000  pounds,  thus  giving  a  unit  wheel  load  of  500  pounds 
per  inch  width  of  tire.  The  wheels  are  mounted  inside  a  channel- 
iron  frame  in  such  a  way  that  each  wheel,  independently  of  the 
others,  is  free  to  move  up  and  down,  and  thus  adjust  itself  to  any 
inequalities  or  depressions  in  the  pavement. 

It  was  designed  to  approximate  the  effect  of  action  produced  by 
heavily-loaded,  steel-tired  trailers  or  horse-drawn  vehicles. 

Used  to  produce  wear  on  pavement  sections  in  U.  S.  Bureau  of 
Public  Roads  Wear  Test  on  Pavement  Sections,  Arlington  Experi- 
mental Farm,  Arlington,  Virginia.  The  machine  was  pulled  back 
and  forth  over  the  tost  sections  by  means  of  an  endless  steel  cable 
driven  by  a  30-horsepower  gasoline  engine,  and  traveled  at  the  rate 
of  five  miles  per  hour. 
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Figure  23.— WEAR  TESTINC;   MA<'HINE 

Designed  and  constructed  by  the  U.  S.  Bureau  of  Public  Roads. 
See  "Keport  of  Wear  Tests  on  Pavement  Sections/'  by  F.  II.  Jack- 
son and  C.  A.  Hogentogler,  Public  Roads,  Vol.  4,  No.  2,  June,  1921. 

ABRASION  APPARATUS 

As  shown  in  Figure  24,  the  abrasion  machine  consists  of  two  wear- 
producing  wheels,  A  and  B,  so  arranged  in  a  steel-frame,  4-wheel 
truck  that  the  position  of  the  wheels  on  the  axles  can  be  changed 
and  the  wheel  loads  can  be  varied.  The  wheel  (B)  through  w^hich 
the  power  i'^  applied  for  propelling  the  apparatus,  simulates  the  action 
of  the  rear  wheel  of  a  motor  vehicle,  while  the  wheel  (A),  which 
moves  freely,  corresponds  to  a  front  wheel.  The  apparatus  is  driven 
by  an  electric  motor  to  which  the  power  is  supi)lied  by  means  of  a 
third  rail  and  plow. 

Used  in  investigations  of  wear  of  different  types  of  concrete  sur- 
faces, Arlington  Experimental  Farm,  Arlington,  Virginia,  by  the 
U.  S.  Bureau  of  Public  Roads. 

Designed  and  constructed  by  the  U.  S.  Bureau  of  Public  Roads. 

See  "What  the  Arlington  Investigations  Are  Showing,"  paper 
presented  by  A.  T.  Goldbeck  at  the  annual  meeting  of  the  American 
Road  Builders'  Association,  Chicago,  Illinois,  January  16,  1923. 
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Figure  24.— ABRASION  APPARATUS 


FiQDBE  25.— WEAR   MEASURING    INSTRUMENT 

WEAR  MEASURING  INSTRUMENT 

The  device,  as  shown  in  Figure  25,  consists  of  an  Ames  dial  (A) 
mounted  on  a  brass  beam  (B)  supported  at  each  end  by  a  swivel  foot- 
ing (C).     The  footings  rest  on  the  pavement  surface  and  the  dial 


Digitized  by 


Google 


38  APPARATUS  USED  IN  HIGHWAY  RESEARCH  PROJECTS 

plunger  rests  on  a  datum,  which  consists  of  a  brass  plug  in  a  small 
brass  cylinder  set  in  the  pavement  surface.  Between  observations, 
the  brass  plug,  which  is  about  ^/^  inch  below  the  top  of  the  pavement, 
is  protected  by  cotton  waste  and  putty  placed  above  it  in  the  cylinder 
whose  top  edge  is  flush  with  the  surface.  The  wear  of  the  surface 
is  indicated  by  the  difference  in  dial  readings  in  successive  observa- 
tions. 

Used  in  investigation  of  wear  of  different  types  of  concrete  sur- 
faces, Arlington  Experimental  Farm,  Arlington,  Virginia,  and  by 
the  U.  S.  Bureau  of  Public  Roads  in  co-operation  with  the  Delaware 
State  Highway  Department,  to  determine  surface  wear  of  concrete 
roads. 

Designed  and  constructed  by  the  U.  S.  Bureau  of  Public  Roads. 

SLAB  IMPACT  MACHINE 

This  apparatus  consists  of  a  loaded  box  riding  on  a  5^-ton  spring, 
which  in  turn  is  supported  by  a  loaded  frame  or  plunger  on  the 
bottom  of  which  is  a  section  of  double  2  by  6  inches  solid-rubber 
tire.  The  box  and  plunger,  representing  the  sprung  and  unsprung 
weights,  respectively,  can  be  so  loaded  as  to  represent  a  truck  of  any 
size  or  load.  By  means  of  a  motor,  gears,  and  cam,  the  plunger  or 
unsprung  weight  carrying  the  spring  and  sprung  weight,  can  be 
lifted  and  dropped  from  any  height  so  that  the  effect  produced  ap- 
proximates that  of  a  motor-truck  wheel  dropping  from  one  level  to 
another,  dropping  into  a  hole  or  falling  to  the  pavement  after  strik- 
ing an  obstruction. 

Used  to  test  pavement  sections  in  impact  tests  of  the  U.  S.  Bureau 
of  Public  Roads,  Arlington  Experimental  Farm,  Arlington,  Virginia. 

Designed  and  constructed  by  the  U.  S.  Bureau  of  Public  Roads. 

See  "Impact  Tests  on  Pavement  Sections,*'  by  C.  A.  Hogentogler, 
Public  Roads,  Vols.  6  and  7,  October  and  November,  1921. 

PORTABLE  IMPACT  MACHINE 

This  machine  consists,  as  shown  in  Figure  26,  of  a  motor-truck 
wheel  supported  in  a  heavy  frame  which  in  turn  is  carried  on  a 
heavy,  motor-truck  spring.  This  constitutes  the  unsprung  weight 
and  is  supported  in  a  vertical  motion  by  means  of  cams  carried  on  the 
outside,  supporting,  angle-iron  frame.  The  apparatus  is  electrically 
driven.  The  height  of  the  drop  of  the  truck  wheel  can  be  varied 
from  0  to  6  inches  and  the  rate  of  application  of  load  from  6  to  10 
drops  per  minute.     By  varying  the  spring  pressure  and  using  suit^ 
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able  wheels  and  weights,  a  range  of  impacts  from  0  to  those  which 
would  be  expected  from  the  heaviest  of  motor  trucks,  can  be  obtained. 
Used  to  test  pavement  sections  by  the  U.  S.  Bureau  of  Public 
Roads,  Arlington  Experimental  Farm,  Arlington,  Virginia. 


FiGL'RE  26.— PORTABLE  IMPACT  MACHINE 

Designed  and  constructed  by  the  U.  S.  Bureau  of  Public  Roads. 

See  "What  the  Arlington  Investigations  Are  Showing,"  paper 
presented  by  A.  T.  Goldbeck  at  the  annual  meeting  of  the  American 
Road  Builders'  Association,  Chicago,  Illinois,  January  16,  1923. 

SPACE-TIME  RECORDER 

This  apparatus,  which  was  attached  to  the  first  impact  machine, 
consists  of  a  revolving  drum  5  inches  in  diameter  over  which  is 
draw^n  a  band  of  siliconized  paper.  Three  brass  points  resting 
against  this  paper  and  connected  by  means  of  a  i/4-inch  square  steel 
rod  to  the  respective  parts,  record  the  vertical  movements  of  the 
sprung  and  unsprung  weights  as  well  as  the  deflections  of  the  test 
slabs  under  impacts.  A  fourth  brass  point  actuated  by  an  electric 
magnet,  records  the  time  in  seconds.  An  enlarged  record  secured 
from  one  drop  of  the  plunger  of  the  impact  machine  is  shown  in 
Figure  27.     The  slab  deflection  as  shown  at  A  occurs  when  the  un- 
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sprung  weight  has  reached  its  lowest  position  at  B,  while  the  position 
of  the  sprung  weight  at  the  same  time  is  shown  at  C. 

An  improved  form  of  the  space-time  recorder  was  attached  to  the 
second  impact  machine.  Besides  having  modifications  in  the  me- 
chanical details,  this  apparatus  was  electrically  driven,  and  the  time 
was  recorded  every  .03  of  a  second. 

Used  to  measure  impacts  delivered  by  the  impact  machine,  Arling- 
ton Experimental  Farm,  Arlington,  Virginia. 

Designed  and  constructed  by  the  U.  S.  Bureau  of  Public  Roads. 

For  complete  details  of  apparatus  and  methods  of  computing  im- 
pact force  from  space-time  curves,  see  "Impact  on  Pavement  Sec- 
tion," by  C.  A.  Hogentogler,  Public  Roads,  Vol.  4,  No.  6,  October, 
1921,  and  "Measurement  of  Impact,"  by  E.  B.  Smith,  Proceedings 
of  the  A.  S.  T.  M.,  1921. 

^ ^         TIME  RECORP 


A 


SLAP  MOVEMENT 


^  SPRUNG  WEIGHT  MOVEMENT 

AUTOGRAPHIC    RECORP  OF 
giNCH  PROP  OF  PLUNGER  OF 
IMPACT  MACHINE. 

Figure  27 
ACCELEROMETER  FOR  MEASURING  IMPACT  FORCES 

This  device,  shown  in  l^gure  28,  consists  of  a  metal  frame  sup- 
porting a  flat  steel  spring  (A)  attached  to  which  is  a  small  weight 
or  plunger  (B).  Any  vertical  acceleration  to  which  the  instru- 
ment is  subjected  is  accompanied  by  a  corresponding  deflection  of 
the  spring.  This  deflection  is  measured  in  the  following  manner: 
The  bottom  of  the  plunger  (B)  is  triangular  in  shape  and  rests  in  a 
triangular  space  in  the  frame  of  the  apparatus.  The  sides  of  the 
triangular  base  and  the  triangular  space  are  not  parallel,  and  are 
separated  by  two  steel  rollers  (C).  As  the  plunger  moves  downward 
during  the  sprung  deflection,  the  rollers  held  by  small  spiral  springs 
follow  the  movement  and  prevent  the  plunger  from  returning  to  its 
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PiODBB  28. — ACCELBROMBTER 
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original  position.  A  Last  Word  dial  is  attached  to  the  top  of  the 
frame  with  its  stem  resting  on  top  of  the  plunger ;  thus  the  difference 
in  elevation  of  the  plunger  before  and  after  an  impact  occurs,  is 
measured  by  the  dial  and  represents  the  spring  deflection.  After 
properly  calibrating  the  instrument,  accelerations  can  be  easily  com- 
puted from  the  dial  readings. 

The  instrument  has  been  used  to  measure  impacts  delivered  by  the 
portable  impact  machine  (see  B,  Figure  33)  at  the  Arlington  Ex- 
perimental Farm,  Arlington,  Virginia.  If  it  is  attached  to  a  truck 
running  over  a  road,  it  will  record  the  maximum  acceleration  which 
occurred  during  the  operation. 

Designed  and  constructed  by  the  U.  S.  Bureau  of  Public  Roads. 

MIRROR  ACCELEROMETER  FOR  MEASURING  IMPACT  FORCES 

This  device,  shown  in  Figure  29,  is  a  modification  of  the  one  de- 
scribed above.  The  spring  (A)  and  the  small  weight  (B)  are 
similar  to  those  used  in  the  first  instrument,  but  for  measuring  the 
deflection  a  ray  of  light  is  used  instead  of  the  dial.  A  light  ray 
from  the  lamp  (E)  passing  through  a  lens  (F)  and  striking  a  mirror 
pivoted  at  D,  is  reflected  on  the  ground  glass  (G)  shown  at  the  top 
of  the  frame.  Any  movement  of  the  plunger  (B)  causes  a  slight 
rotation  of  the  mirror  and  changes  the  position  of  the  ray  of  light 
reflected  on  the  ground  glass.  A  small  brake  (C),  resting  against 
the  mirror,  holds  the  mirror  in  its  position  of  maximum  rotation  until 
the  measurement  of  the  movement  of  the  light  ray  on  the  ground 
glass  can  be  secured.  To  facilitate  this  measurement,  the  ground 
glass  has  a  scale  cut  on  it.  After  the  proper  calibration,  the  accelera- 
tion can  easily  be  determined  from  the  distance  which  the  light  ray 
moves  on  the  ground  glass. 

Used  at  the  Arlington  Experimental  Farm,  Arlington,  Virginia, 
and  in  studies  of  the  eflFect  of  roughness  of  different  tyi)es  of  road 
surfaces. 

Designed  and  constructed  by  the  U,  S.  Bureau  of  Public  Roads. 

APPARATUS  FOR  MEASURING  IMPACT  BY  USE  OF  SMALL  COPPER 

CYLINDERS 

This  ai)paratus  consists  of  a  jack  set  in  a  concrete  foundation  in 
such  a  manner  that  the  top  of  the  jack  is  flush  with  the  surrounding 
surface,  as  shown  in  Figure  30.  Small  copper  cylinders,  V2  inch 
in  diameter  by  V2  inch  high,  having  previously  received  special  heat 
treatment  to  insure  uniformity,  are  deformed  in  the  jack  by  blows 
received  on  its  top  from  moving  motor-truck  wheels.     The  force  of 
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the  impact  blow  in  each  case  is  considered  as  equivalent  to  the  weight 
in  pounds  which,  applied  statically,  would  cause  the  same  deforma- 
tion. By  using  different  heights  of  drop  and  wedges  and  blocks  on 
top  of  the  jack,  the  effects  of  holes  in  the  road  surface,  as  well  as  of 


Figure  29.— MIRROR  ACCELEROMETER 
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Figure  30.— APPARATUS  FOR  MEASURING  IMPACTS  BY  USE  OF  SMALL 
COPPER  CYLINDERS 


Figure  31.— MEASUIUNG  IMPACT  OF  REAR  MOTOR  TRUCK  WHEELS 

obstructions,  have  been  simulated.  Figure  31  sliows  the  top  of  the 
jack  (A)  about  to  receive  the  blow  from  the  truck  wheel.  The  small 
piece  of  channel  iron  (B),  with  wire  attached,  spans  the  top  of  the 
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jack  during  the  passage  of  the  front  wheel,  and  is  withdrawn  to  allow 
the  blow  of  the  rear  wheel  to  be  measured. 

Used  at  Arlington  Experimental  Farm  in  impact  tests  of  motor- 
truck w^heels. 

Adapted  by  the  U.  S.  Bureau  of  Public  Roads  from  method  em- 
ployed by  the  U.  S.  Army  to  determine  force  of  explosives  in  guns. 

See  **Motor  Truck  Impact  Tests  of  the  Bureau  of  Public  Roads/' 
by  E.  B.  Smith,  Public  lioads,  Vol.  3,  No.  35,  Vol.  4,  No.  8,  March 
and  December,  1921. 

ADAPTATION  OF  KREUGER  METHOD  FOR  MEASURING  IMPACT 

The  apparatus  consists  of  a  jack,  Figure  32,  containing  a  chrome- 
nickel  block  with  a  flat  surface  against  which  rests  a  chrome-nickel 
block  with  a  spherical  surface.  The  area  of  contact  between  the  two 
surfaces  is  dependent  upon  the  force  exerted  upon  the  top  of  the 
jack.     By  calibration  in  a  testing  machine  the  load  causing  different 


FiGiRE  32.— ADAPTATION  OF  KREUGEK  METHOD  FOU  MEASriUXG  IMPACT 
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FiGiBB  33.— MEASUUING  IMPACTS  BY  TIIK   KREUGER  METHOD 

areas  of  contact  is  obtained  and  a  curve  showing  the  relation  of  load 
to  cohtact  is  drawn.  For  the  purpose  of  obtaining  a  record  of  the 
area  of  cx)ntact  between  the  two  blocks,  the  face  of  the  one  having 
the  flat  surface  is  smoked  so  that  after  the  contact  the  area  is  plainly 
marked  on  the  highly  polished  steel.  From  the  calibration  curve 
the  force  which  caused  a  given  area  is  easily  ascertained.  Figure  33 
shows  the  jack  (A)  receiving  a  blow  from  the  impact  machine,  while 
Figure  32  shows  the  impression  made  on  the  flat  surface  by  its  con- 
tact with  the  spherical  block.  The  size  of  the  blocks  is  such  that  no 
permanent  deformation  occurs  under  the  forces  to  which  they  are 
subjected. 

Used  to  determine  the  force  of  impacts  delivered  in  the  second 
series  of  impact  tests  at  Arlington  Experimental  Farm,  Arlington, 
Virginia. 

See  **Methods  for  Measuring  and  Calculating  the  Magnitude  of 
Forces  with  Particular  Regard  to  Impact  Forces,"  by  Professor 
Kreuger  in  Translations  No.  2,  Engineering  and  Science  Academy, 
Stockholm,  1921. 

INDICATOR  FOR  MEASURING  VERTICAL  MOVEMENT  OF  ROAD 

SLABS 

The  device  (Figure  34)  for  measuring  vertical  movement  of  pave- 
ment edges,  due  to  either  warping  or  load,  consists  of  a  [)ointer  ar- 


Digitized  by 


Google 


IN  THE  UNITED  iSTATES:  C.  A.  HOOENTOOLER 


FiorRE  34.— INDICATOR   FOR  MEASURINC;   VERTICAL  MOVEMENT  OF 

ROAD  SLABS 


ranged  as  a  lever  with  one  center  (A)  in  the  concrete  and  the  other 
(B)  in  the  subgrade.  The  movement  at  the  free  end  of  the  pointer 
is  ten  times  that  of  the  end  which  receives  the  movement  of  the  slab. 
The  scale  is  increased  by  10  so  that  the  movement,  as  indicated  on  the 
scale,  is  the  same  as  received  by  C  or  the  actual  movement  of  the  slab 
with  respect  to  the  subgrade. 

Used  in  making  observations  of  warping  of  18  by  30  feet  concrete 
road  slab  at  Arlington  Experimental  Farrrt,  Arlington,  Virginia. 

Modification  of  the  card  scheme^  used  by  the  Illinois  Division  of 
Highways  on  the  Bates  Experimental  Road. 

Constructed  by  the  U.  S.  Bureau  of  Public  Roads. 

ADAPTATION    OF   STRAINAGRAPH    FOR    RECORDING    DEFLECTIONS 

OF  ROAD  SLABS 

The  strainagraph,  set  up  as  shown  in  Figure  35,  records  the  ver- 
tical movement  of  road  slabs  due  to  warping.  The  movement  of  the 
corner  of  the  slab  is  transmitted  to  the  mechanism  of  the  instrument 
by  means  of  a  rod  (A)  which  is  shown  resting  on  the  comer.     The 


*  "Paving  Slab  and  Subgrade  Studies  in  Illinois,"  by  Clifford  Older,  Engineer- 
ing News-Record,  January  12,  1922,  page  81. 
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recording  ineehanisni  is  driven  by  an  electric  motor  so  geared  that  an 
8-day  continuous  record  is  secured  on  50  feet  of  record  paper. 

Used  at  Arlington  Experimental  Farm,  Arlington,  Virginia,  in 
the  study  of  warping  of  road  slabs. 

Adapted  by  the  U.  S.  Bureau  of  Public  Roads. 


Figure  35.— KE('01U)IN(;  DEFLECTION  OF  UOAD  SLAB  WITH  STIIAINAGRAPH 

API»ARATl  S    FOR   KEC^ORDING   AUTOGRAFHICALLY   THE   VERTICAL 
MOVEMENT  OF  I»AVEMENT  SLABS  CAUSED  BY  WARPING  OR 

LOADING 

The  apparatus,  shown  in  Figure  »VJ,  consists  of  a  motor-driven 
mechanism  which  draws  a  band  of  paper  over  a  smooth  board 
fastened  to  supi)orts  driven  into  the  ground.  The  face  of  the  board 
is  i)arallel  to  the  side  face  of  the  pavement  surface.  The  highly-mag- 
nified, vertical  movements  of  20  points,  1  foot  apart,  on  the  side  of 
the  pavement  surface,  are  i-ecorded  on  the  moving  i)aper  by  as  many 
pen  point.**  which  are  actuated  by  levers  connecting  them  with  the 
pavement.  From  these  curves  the  shape  of  the  side  edge,  and  con- 
secpiently  an  indication  of  stress  existing  therein,  can  be  secured  for 
any  time  and  for  any  position  of  a  motor-truck  whed.  Used  in  the 
study  of  deflections  of  road  slabs  on  the  Columbia  Pike  Experimental 
Road,  Arlington  County,  Virginia. 

Designed  and  constructed  by  the  V.  S.  Bureau  of  Public  Roads. 

See  ''What  the  Arlington  Investigations  Are  Showing,^'  paper 
])resented  by  A.  T.  Goldbeck  at  the  annual  meeting  of  the  American 
Road  Builders'  Asv^ociaticn,  Chicago,  Illinois,  January  16,  1928. 
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Figure  36.— APPARATUS  FOR  RECORDING  AUTOCiRAPHICALLY  THE   VERTICAL 
MOVEMENT  OF  PAVEMENT  SLABS 


STRAIN  GAGE  FOR  DETERMINING  MAXIMUM  FIBRE  DEFORMATION 

This  instrument  is  a  modification  of  a  similar  device  used  by  the  Ohio 
State  University.  It  consists  of  a  distance  bar  to  one  end  of  which 
is  attached  a  contact  point ;  the  other  end  rests  against  a  small  steel 
block  in  a  steel  cylinder.  Spring  pressure  applied  through  a  small 
plug  causes  sufficient  friction  to  prevent  free  movement  of  the  small 
steel  block.  In  making  an  obser\^ation  with  this  device,  the  gage 
points  are  set  on  the  specimen,  and  the  initial  reading  of  the  position 
of  the  block  with  respect  to  the  end  of  the  cylinder  is  made  by 
means  of  the  Ames  dial,  after  which  the  load  is  applied.  Any  short- 
ening of  the  distance  between  gage  points  is  shown  by  an  equal 
movement  of  the  block.  The  final  reading  is  taken  with  the  Ames 
dial,  the  difference  between  the  two  readings  indicating  the  fiber 
compression.  To  prevent  movement  of  the  block  due  to  pressure  of 
the  dial  stem  during  readings,  it  is  held  fixed  in  place  by  means  of 
a  set  screw. 

Used  in  the  study  of  impact  on  highway  bridges,  co-operative  re- 
search project  carried  on  by  the  Iowa  State  Highway  Commission, 
Iowa  Experiment  Station,  and  U.  S.  Bureau  of  Public  Roads. 

See  Bulletin  No.  63,  Iowa  State  College  of  Agriculture  and  Me- 
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chanic  Arts,  "Preliminary  Impact  Studies,  Skunk  River  Bridge  on 
Lincoln  Highway  Near  Ames,  Iowa,"  by  Almon  H.  Fuller. 

TEN-FOOT  MIC^ROMETER  STRAIN  GAGE 

This  instrument  consists  essentially  of  two  measuring  tubes,  one 
steel,  one  brasvS,  supported  so  they  cannot  bend,  and  provided  with 
rounded  tips  against  which  measurements  are  made  wnth  micrometer 
screws.  By  means  of  micrometer  measurements,  corrected  to  con- 
stant temperature,  changes  of  length  between  plugs  set  in  the  con- 
crete road  are  obtained. 

The  measuring  tubes  are  supported  at  frequent  intervals  by  brass 
discs  fastened  within  a  brass  casing  2  inches  in  diameter.  This 
casing  extends  the  full  length  of  the  instrument  and  is  surrounded 
and  supported  at  intervals  by  another  casing  3  inches  in  diameter. 
At  the  ends  of  this  outer  casing  are  two  collars  which  rest  in  the 
supporting  blocks.  These  blocks  are  provided  with  pins  whose 
conical  ends  fit  into  holes  drilled  in  bronze  plugs  set  in  the  road 
during  its  construction.  One  end-supporting  block  is  provided  with 
flat-ended  contact  pins  and  the  block  at  the  other  end  of  the  instru- 
ment carries  micrometer  screws.  Adjusting  screws  are  provided 
merely  to  support  the  instrument  on  the  road  when  not  in  use. 
Fiber  collars  are  provided  merely  for  protection  when  the  tube  is 
detached  from  the  end-supporting  block. 

Knowing  the  coefficients  of  expansion  of  these  tubes,  obtained  by 
calibration,  the  difference  in  the  micrometer  readings  furnishes  a 
mean  of  obtaining  the  temperature  of  the  bars.  This  temperature 
can  then  be  used  in  correcting  the  micrometer  measurements  to  a 
standard  temperature.  Thermometers  are  inserted  in  the  2-inch 
casing  at  the  ends  of  the  instrument.  The  mean  of  these  end  tem- 
perature readings,  as  a  rule,  approaches  within  1°  C.  of  the  tempera- 
ture obtained  from  the  micrometer  readings. 

Used  in  studies  of  expansion  and  contraction  of  concrete. 

Designed  and  constructed  by  the  U.  S.  Bureau  of  Public  Roads. 

For  detail  of  its  use,  see  U.  S.  Department  of  Agriculture  Bulletin 
No.  532,  "Expansion  and  Contraction  of  Concrete  and  Concrete 
Roads,''  by  A.  T.  Goldbeck  and  F.  H.  Jackson,  Jr.,  October  13,  1917. 

GRAPHIC  STRAIN  GAGE 

As  shown  in  the  diagrammatic  sketch,  Figure  37,  and  photograph. 
Figure  38,  the  graphic  strain  gage  consists  essentially  of  a  short  piece 
of  brass  (A)  and  a  longer  piece  (B)  connected  by  a  piece  of  spring 


Digitized  by 


Google 


IN  THE  UNITED  STATES:  G.  A.  HOOENTOGLER 


51 


steel  (H)  which  acts  as  a  hinge  around  which  the  two  pieces  of  brass 
rotate  as  permitted  by  the  small  space  between  them.  Since  the 
steel-spring  connection  (H)  is  set  off  the  center  line  of  the  two  pieces 
of  brass,  any  pressure  exerted  on  the  ends  of  the  brass  piece  will 
cause  this  rotation.  Any  change  in  overall  length  between  the  two 
contact  points,  K  and  L,  set  on  the  center  line,  causes  rotation  of  the 
partvS,  this  rotation  being  proportional  to  the  change  in  length.     The 

Road  Surface 


Figure   37.— DIAGRAMMATIC   SKETCH   OF   GRAPHIC   STRAIN   GAGE 

lever  (C)  attached  to  the  small  piece  of  brass  (A)  permits  magnifi- 
cation of  the  movement  of  rotation  or  change  of  length  between  con- 
tacts. A  record  of  the  movement  is  accomplished  by  a  point  D  in 
the  free  end  of  the  lever  moving  over  the  surface  of  a  small  piece  of 


Figure  38.— GRAPHIC  STRAIN  GAGE 

glass  (E)  which  has  been  previously  smoked,  and  which  is  held 
fixed  on  the  point  D.  The  devices  are  so  small  that  they  can  be 
inserted,  as  shown  in  F,  into  pavement  surfaces  in  slots  %  by  %  by 
6  inches  in  size. 

To  make  an  observ'ation,  a  slot  of  given  dimension  is  cut  in  the 
surface  of  the  road,  small  brass  bearing  plugs  (G)  are  then  set  in 
plaster  of  Paris  in  the  ends  of  the  slot  cut  in  the  road  surface,  after 
which  the  strain  gage  is  placed  in  position  and  adjusted  to  proper 
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length  by  turning  the  contact  point  (L)  until  the  indicator  point  is 
brought  to  the  center  of  the  small  smoked  glass  E.  After  this  posi- 
tion of  D  is  attained,  the  piece  of  glass  is  moved  a  short  distance 
so  that  a  datum  line  is  made  on  the  record.  A  load  is  now  applied 
and  the  record  of  both  tension  and  compression  occurring  in  the  fiber 
is  noted.  Any  compression  shortens  the  overall  length  and  causes 
D  to  move  upward  from  the  datum  line,  and  any  tension  is  shown 
below  the  datum  line.  A  number  of  records  can  be  secured  in  one 
piece  of  gla^ss  by  simply  moving  it  a  slight  distance  after  each  load 
application. 

After  an  obser\^ation  has  been  made,  the  smoked  glass  record  is  re- 
moved from  the  strain  gage  and  coated  with  a  film  of  varnish,  filed 
away,  and  later,  by  means  of  a  microscope,  is  used  for  determining 
the  fiber  deformation. 

Motor  wheels  can  pass  directly  over  these  instruments  which  are 
protected  by  a  thin  cover  plate.  A  number  of  them  properly  cali- 
brated in  various  positions  in  the  road  slab,  allows  the  determination 
of  the  direction,  magnitude,  and  character  of  stress  occurring  with 
any  type  of  moving  or  static  load. 

Used  in  the  study  of  deformation  and  stress  in  road  slabs  on  the 
Columbia  Pike  Experimental  Road,  Alexandria  County,  Virginia. 

Designed  and  constructed  by  the  U.  S.  Bureau  of  Public  Roads. 

See  paper  by  A.  T.  Goldbeck,  "What  the  Arlington  Experiments 
Have  Shown,"  presented  before  the  American  Road  Builders'  Asso- 
ciation, Chicago,  Illinois,  January  16,  1923. 

PHOTOGRAPHIC  STRAIN  GAGE  (FOR  MEASURING  IMPACT  STRESSES 
IN  BRIDGES  AND  OTHER  STRUCTURES) 

The  optical  principle  and  essential  features  of  this  strain  gage  are 
shown  diagrammatically  in  Figure  39.  A  and  B  are  the  two  gage 
points  of  the  instniment,  A  being  the  movable  gage  point,  pivoted 
as  shown  and  operating  a  mirror  at  its  upper  end.  A  light  is  focused 
by  means  of  a  small  lens  on  the  mirror  and  is  reflected  back  to  the 
scale  S.  In  operation  any  slight  movement  of  the  gage  point  A  will 
rock  the  small  mirror  about  its  pivot,  thus  deflecting  the  beam  of 
light  along  the  scale,  magnifying  very  greatly  the  maximum  move- 
ment at  A.  By  this  means  of  magnification  it  will  be  seen  that  there 
are  only  two  mechanical  moving  parts,  namely,  the  gage  point  with 
its  extension  and  the  mirror  on  its  pivot,  and  since  the  movement  in 
either  case  is  extremely  small,  they  respond  readily  with  very  little 
inertia.  The  greater  part  of  the  magnification  is  attained  by  the 
reflection  of  the  beam  of  light  by  the  various  mirror  positions,  and 
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B  A^ 

Figure  39.— SKETCH   SHOWINCJ   PRINCIPLE  OF  THE  PHOTOGRAPHIC 
STRAIN  GAGE 


this  takes  place  with  no  inertia,  consequently  there  can  be  no  lag  or 
over-travel.  To  make  the  instrument  recording,  a  photographic  film 
is  so  placed  as  to  receive  the  record  of  the  beam  of  light  focused  on  a 
slot  near  the  scale  S. 

A  photograph  of  the  actual  instrument  is  shown  in  Figure  40, 
L  being  a  small  electric  light  bulb  the  filament  of  which  is  focused 


Figure  40.— -PHOTOGRAPHIC  STRAIN  GAGE 
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Figure  41.— PHOTOGRAPIIIC  STRAIN  GAGE  ATTACHED  TO  BRIDGE 
MEMBER  DURING  TEST 

through  the  lens  on  to  the  small  mirror  at  N.  The  image  of  this 
filament  is  reflected  back  across  the  vertical  slot  located  in  the  parti- 
tion of  the  instrument  at  T.  A  roll  of  film  is  caused  to  pass  this  slot 
and  receive  the  record.  In  the  closed  end  of  the  box  is  a  small  elec- 
tric motor  whose  speed  is  reduced  through  a  worm  gear  and  which 
serves  as  the  driving  power  for  the  film.  The  motor  and  the  electric 
lamp  are  operated  from  a  12-volt  storage  battery.  Figure  41  shows 
the  instrument  attached  to  a  member  in  test.  At  the  right  end  is 
the  movable  gage  point  which  has  a  sliding  longitudinal  adjustment 
by  means  of  the  right  hand  thumb  screw  shown.  At  the  left  end  are 
three  gage  points,  the  two  outside  gage  points  being  of  the  same 
length  and  about  1/16  inch  longer  than  the  middle  gage  point. 
For  use  on  flat  surfaces,  this  provides  a  more  stable  and  secure  attach- 
ment for  the  instrument,  but  in  case  of  narrow  plates  and  bars  and 
round  rods,  the  center  gage  point  is  used. 

Used  in  investigations  of  impact  on  highway  bridges.  Engineering 
Experiment  Station,  Iowa  State  College  of  Agriculture  and  Mechanic 
Arts,  Ames,  Iowa. 

Designed  and  constructed  by  the  U.  S.  Bureau  of  Public  Roads. 

See  ^'Preliminary  Report  on  Impact  Studies  on  the  Skunk  River 
Bridge,  on  the  Lincoln  Highway,  Near  Ames,  Iowa,"  by  Almon  H. 
Fuller,  Proceedings  A.  S.  C.  E.,  March,  1923. 
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Figure  42.— TKST  OF  SKEW  ARCH 

APPARATUS  FOR  TESTING  SMALL-SIZE  SKEW  ARCHES 

As  shown  in  Figure  42,  the  loads  are  applied  to  the  test  specimens 
by  means  of  a  number  of  springs  placed  at  different  points.  The 
compression  of  each  spring  can  be  varied  by  turning  an  adjusting 
nut  on  top  of  the  spring  bearing  rod.  The  applied  load  is  deter- 
mined by  measurement  of  the  deformation  of  the  previously  cali- 
brated springs. 

The  deformation  of  fibers  of  the  arch  is  measured  l)y  strain  gages 
and  the  thrusts  on  the  abutments  are  determined  by  use  of  special 
adaptations  of  the  Kreuger  measuring  device. 

Used  in  test  of  small  skew  arches,  Arlington  Experimental  Farm, 
Arlington,  Virginia. 

Designed  and  constructed  by  the  U.  S.  Bureau  of  Public  Roads. 

APPARATUS  FOR  TESTING  BEAMS  IN  THE  FIELD 

As  shown  by  diagram  and  photograph,  Figures  43  and  44,  the 
apparatus  consists  of  a  steel  I-beam  grillage  carrying  angle-iron  knife 
edges  spaced  6  feet  apart  on  which  the  beam  is  placed.  A  load  is 
applied  through  a  wooden  beam  6  inches  square  and  13  feet  long. 
This  is  removable  to  facilitate  the  placing  of  the  specimen.     In  test- 
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I        BEAM  UNDER  TEST        I  SPRING  BALANCE^ 

PlODRE  43.— SKETCH   SHOWING  PRINCIPLE  OF  BEAM  TESTING  APPARATUS 


Figure  44.— BEAM  TESTING  APPARATUS 

ing  the  specimen  the  beam  is  placed  in  position,  one  end  supported 
by  the  angle  iron  resting  on  the  specimen,  and  the  other  end  hung 
on  a  spring  balance  held  up  by  a  turnbuckle  on  a  V^-inch  diameter 
steel  rod  fixed  at  the  top.  Proper  contact  is  then  made  at  the  ful- 
crum and  the  load  is  applied  by  lowering  the  end  of  the  beam  at  the 
spring  balance  by  means  of  the  turnbuckle.  The  load  is  computed 
by  the  reduction  in  the  support  of  the  free  end  of  the  beam  as  indi- 
cated by  the  spring  balance.  When  the  weight  of  the  beam  is  in- 
sufficient to  break  the  specimen,  one-hundred-pound  weights  are 
placed  in  the  middle  of  the  beam. 

Deflection  of  the  specimen  under  test  is  measured  by  Ames  dials 
independently  mounted  on  each  side  of  the  apparatus  bearing  against 
supports  attached  along  the  neutral  axis  of  the  specimen. 

Used  in  impact  tests  at  Arlington,  first  series,  to  test  beams  13 
inches  wide  by  7  feet  long,  representing  various  types  of  pavements. 

Designed  and  constructed  by  the  U.  S.  Bureau  of  Public  Roads. 
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See  "Impact  Tests  on  Pavement  Sections,"  by  C.  A.  Hogentogler, 
Public  Roads,  Vol.  4,  Nos.  6  and  7,  October  and  November,  1921. 

Illinois:  Illinois  Division  of  Highways,  Springfield,  Illinois. 

STRAIN  GAGE  FOR  MEASURING  FIBRE  DEFORMATION  IN  CONCRETE 
SLABS  SUBJECTED  TO  STATIC  LOADS 

This  instrument  (Figure  45)  is  sensitive  to  the  one  hundred- 
thousandth  of  an  inch  with  the  use  of  a  ten-thousandth-inch  Ames 
dial.     The  true  surface  fiber  elongation  causes  an  exaggerated  move- 


FiflURE  45.— ILLINOIS  STRAIN  GAGE 
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Figure  40.— MEASUUIXG  FIBKH  DEFORMATION  WITH  ILLINOIS  STRAIN  (iA<;E 
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ment  dependent  upon  the  length  of  the  extension  posts.  A  showj? 
plugs  set  in  the  slab.  B  and  B^  are  extension  posts  whicli  screw  on 
plugs.  C  is  an  adjustable  head  which  holds  dial  (D).  C,  is  also 
an  adjustable  head  drilled  out  to  receive  pointed  rod  (E).  The  dial 
stem  head  is  drilled  to  receive  the  other  end  of  rod  (E).  By  means 
of  arm  (G)  fastened  to  dial  stem  and  two  rubber  bands  (H  and  H,), 
the  dial  stem  has  positive  action  according  to  the  movement  between 
the  posts.  By  varying  the  length  of  rod  (¥j)  accurate  readings  can 
be  taken  at  distances  as  short  as  4  inches. 

Figure  46  shows  the  instrument  used  to  mea.sure  deformation  of 
fiber  along  the  diagonal  when  a  load  is  applied  to  the  corner  of  the 
road  slab. 

Used  1922-28  in  a  study  of  stresses  in  slabs  on  the  Bates  Exi)eri- 
mental  Road. 

Designed  by  H.  F.  Clemmer,  Engineer  of  Tests,  Illinois  Division 
of  Highways,  and  A.  C.  Benkleman,  Assistant  Engineer  of  Tests, 
Illinois  Di\4sion  of  Highways. 

Iowa:  Experiment  Station,  Iowa  State  College  of  Agriculture  and 
Mechanic  Arts,  Ames,  Iowa. 


Figure  47.— STUAINAGRAPH  MEASriUNC;  C'TLVERT  IMPACT 
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Figure  48.— SMOKED  GLASS  RECOUDINCi   DEVICE   FOR 
MEASURING  CULVERT  IMPACT 

ADAPTATION  OF  STRAINAGRAPH  FOR  MEASURING  CULVERT 

IMPACT 

The  strainagraph,  shown  in  Figure  47,  is  so  arranged  that  the 
upper  pen  records  the  position  of  the  test  truck  as  registered  by  the 
space  measuring  instrument  (see  below).  The  middle  pen  records 
the  elongation  of  spring  due  to  impact  effects  which  balance  the 
beam  of  the  platform  scale.  The  lower  pen  records  time  in  seconds, 
and  is  actuated  by  impulses  through  a  pendulum  clock. 

When  the  culvert  is  covered  with  a  comparatively  thin  fill,  the 
device  shown  in  Figure  48  is  used  to  measure  the  impact.  It  con- 
sists essentially  of  a  smoked  glass  plate  on  which  is  recorded  the 
movement  of  a  needle  point  fitted  in  the  end  of  a  lever.  This  device 
is  used  in  place  of  the  middle  pen  described  above.  The  glass  plate 
is  held  in  position  by  a  paper  clamp. 

The  instrument  was  used  for  recording  the  impact  data  in  the  cul- 
vert investigations  at  the  Iowa  State  College,  Ames,  Iowa. 

SPACE  MEASURINC;  INSTRUMENT 

This  instrument,  as  shown  in  Figure  49,  consists  of  a  drum  wound 
with  brass  wire  which  is  fed  off  and  on  the  drum  evenly  through  a 
screw  gear  feed.     The  instrument  is  placed  upon  the  ground  wath 
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FiGiRK  40.— SPACE   MEASURING   INSTRUMENT 

the  free  end  of  the  wire  attached  to  the  rear  end  of  the  truck.  As 
the  truck  moves  forward,  the  drums  are  rotated  at  the  rate  of  one 
revolution  for  every  2-foot  movement  of  the  truck.  At  each  revolu- 
tion an  electric  circuit  is  closed,  sending  an  impulse  to  the  record- 
ing apparatus. 

Used  in  connection  with  the  culvert  investigations,  Iowa  State 
College,  Ames,  low^a. 

The  following  instruments  are  listed  as  being  used  in  the  study  of 
impact  on  highway  bridges,  a  co-operative  research  project  carried 
on  by  the  Iowa  State  Highway  Commission,  Iowa  Engineering  Ex- 
periment Station,  and  the  U.  S.  Bureau  of  Public  Roads.  From 
Bulletin  63,  Iowa  Stat^  College  of  Agriculture  and  Mechanic  Arts, 
^Treliminary  Impact  Studies,  Skunk  River  Bridge  on  the  Lincoln 
Highway  Near  Ames,  Iowa,"  by  Almon  H.  Fuller. 

DIRECT  READING  WEST  EXTENSOMETER 

This  instrument  consists  of  two  yokes  about  20  inches  apart,  held 
together  by  a  constant-distance  bar  connected  (with  necessary  free- 
dom of  motion)  to  the  center  of  each  yoke.  The  forked  end  of  each 
yoke  is  fastened  to  the  bridge  member  by  means  of  two  hardened 
screws.  The  movement,  due  to  the  deformation  of  the  member,  is 
transmitted  to  the  other  ends  of  the  yokes  where  it  is  read  directly  by 
means  of  a  Last  Word  dial. 
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The  West  extensometer  was  developed  in  the  instrument  shop  of 
the  Department  of  Civil  Engineering,  at  Lafayette  College,  by  M.  L. 
West,  mechanician,  under  the  direction  of  Almon  H.  Fuller. 

TURNEAURE  EXTENSOMETER 

This  appai'atus,  which  has  been  used  extensively  for  measuring 
impact  in  railway  bridges,  is  described  in  full  in  ^^Transactions  of 
the  American  Society  of  Civil  Engineers,"  Vol.  XLI  (1899),  page 
412,  and  in  "Proceedings  of  the  American  Railway  Engineering 
Association,"  Vol.  12  (1911),  part  3,  pages  185  to  202. 

STREMMATOGRAPH   (RECORDING  AND  SMOKED  GLASS  DISCS) 

These  instruments  were  developed  for  measuring  the  stress  in  rail- 
road rails  by  a  special  committee  of  the  A.  S.  C.  E.  to  report  on 
stresses  in  railroad  tracks,  and  are  described  in  the  transactions  of 
the  American  Society  of  Givil  Engineers,  Vol.  LXXXII  (1918), 
page  1224. 

BUREAU  OF  PUBLIC  ROADS  PHOTOGRAPHIC  MIRROR 
EXTENSOMETER 

Described  under  Bureau  of  Public  Roads. 

BUREAU  OB^  PUBLIC  ROADS  STRAIN  GAGE  FOR  MEASURING 
MAXIMUM  FIBRE  COMPRESSION 

Described  under  Bureau  of  Public  Roads. 

OHIO    STATE    UNIVERSITY   MAXIMUM   COMPRESSION    INSTRUMENT 
(LOANED  BY  (\  T.  MORRIS,  OHIO  STATE  UNIVERSITY) 

COMBINATION    INSTRUMENT    ARRANGED    BY    USING    THE    STREM- 
MATOGRAPH SMOKED  GLASS  DISCS  ON  A  FORM  OF  THE 
WEST  EXTENSOMETER 

WEST  STRAIN  GAGE 
BERRY  STRAIN  GAGE 
Minnesota:  State  Highway  Department. 

TILE  TESTING  MACHINE 

This  niacliine,  Figure  50,  was  designed  with  the  idea  of  producing 
a  portable  machine  which  could  be  used  on  the  job  for  testing  tile. 
It  is  so  constructed  that  it  can  readily  be  taken  apart  and  placed  in 
a  car  so  that  it  can  be  moved  from  one  job  to  another.  It  is  essen- 
tially nothing  more  than  a  small  press  made  out  of  channel  iron  and 
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Figure  50.— TILE  TESTING  MACHINE 

provided  with  a  hydraulic  cylinder  and  a  pressure  gage  for  measur- 
ing the  load  required  to  break  the  tile. 

Used  for  field  testing  of  tile. 

Designed  and  constructed  by  the  Minnesota  State  Highway  De- 
partment. 

GROUP  III.  APPARATUS  USED  IN  INVESTK^tATIONS  OF 

MATERIALS 

1.  Suh grade  Materials. 

District  of  Columbia:  U.  S.  Bureau  of  Public  Roads. 

APPARATUS  FOR  DETERMINING  COMPARATIVE  BEARING  VAI.IE  OF 

SOILS 

This  apparatus,  as  shown  in  Figure  51,  consists  of  a  container  for 
holding  the  soil  to  be  tested,  a  bearing  block  through  which  pressure 
is  applied,  an  Ames  dial  for  indicating  the  deformation  of  the  soil,  a 
counter-weight,  system  of  levers,  spring  balance  supporting  the  con- 
tainer for  Ottawa  siind,  and  a  funnel  and  tube  through  which  tlie 
load  is  applied.  After  the  soil  has  been  properly  prepared  and  placed 
in  the  container,  the  bearing  block,  w^hose  area  is  one  scjuare  inch, 
is  placed  upon  it,  after  which,  by  means  of  an  adjusting  screw,  tlie 
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Figure  51.— APPARATUS   FOR   DETERMINING   COMPARATIVE   BEARING 
VALUE  OF  SOILS 


^WOOOEM  TOP 


/-CORK  STOPPER 
t-^    BRASS  TUBE 


-^WOOOCN 
BOX  WITH 
SHEET  METAL 
LININ6 


-SOIL 


IRASS  TUBE 

^^^CHEESECLOTH  TO  CONFINE  SOIL  ^SHEET  METAL  LININO        >  ^OVERFLOW 

O  O^  -^iY.^!!!'?**.^"^^  ^^  SUPPORT  INNER  TUBE  ^m^tAL  WATER  TANK 

12_^ ORIFICES  TO  ALLOW  ACCESS  TO  WATER 

FiGitRK   52.— APPARATUS    FOR    DETERMINING    CAPILLARITY    OF    SQII-« 

container  is  raised  vertically  until  the  horizontal  beam  against  which 
the  top  of  the  bearing  block  rests  is  raised  0.1  inch.  The  sand  for 
applying  the  load  is  now  released,  and  simultaneous  readings  of  load 
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and  deformation  are  made  for  0.1-pound  increments,  the  maximum 
penetration  being  0.2  of  an  inch.  The  ratio  of  the  lever  arms  is 
such  that  the  load  readings  obtained  from  the  spring  balance  must 
be  multiplied  by  four.  For  comparative  purposes  the  bearing  value 
of  the  soil  is  taten  at  that  load  in  pounds  per  square  inch  required 
to  produce  a  penetration  of  .1  inch. 

ADAPTATION  OF  CENTRIFUGE  FOR  DETERMINING  MECHANICAL 
ANALYSIS  OF  SOILS 

APPARATUS  FOR  DETERMINING  MOISTURE  EQUIVALENT  OF  SOILS 

APPARATUS  FOR  DETERMINING  SLAKING  VALUE 

APPARATUS  FOR  DETERMINING  CAPILLARITY  OF  SOILS 

The  factors  given  consideration  in  the  development  of  this  appara- 
tus were: 

(1)  Simulation,  in  so  far  as  practical,  of  the  conditions  character- 
istic in  subgrade  soils  in  the  field  to  allow  of  a  possible  practical  in- 
terpretation of  the  results  obtained. 

(2)  Temperature  regulation  within  certain  limits. 

(3)  Accessibility  of  samples  under  test,  to  permit  removal  for  ob- 
servation, weighing,  etc.,  with  minimum  amount  of  interference  with 
the  operation,  and  with  the  sample. 

As  shown  in  Figure  52,  it  consists  of  a  sheet-metal  lined,  wooden 
box  (A)  supported  over  a  water  reservoir  (B),  and  is  so  constructed 
as  to  permit  simultaneous  operation  of  a  number  of  samples.  Hol- 
low, brass  tubes  (T)  which  are  permanently  set  in  the  base  of  box 
(A)  which  rests  upon  the  bottom  of  the  reservoir  (B). 

These  tubes,  which  to  some  extent  act  as  auxiliary  supports  for 
box  A,  serve  as  protective  jackets  for  and  permit  easy  access  to  the 
soil  tubes  (T)  inserted  in  them.  The  soil  sample  tubes  are  sup- 
ported by  wire  strands  (W)  fitted  in  each  brass  tube  (T),  a  short 
distance  above  the  bottom.  The  wire  supports  are  placed  so  that  the 
bottoms  of  the  soil  tubes  are  immersed  in  the  w^ater  which  is  per- 
mitted to  enter  the  perforated  brass  tubes. 

While  in  operation  the  tops  of  the  tubes  containing  the  soil  sample 
are  closed  to  prevent  evaporation  or  condensation  moisture.  The 
bottom  of  each  soil  tube  is  covered  with  a  caj)  of  cheesecloth  which 
confines  the  soil. 

Depending  upon  the  temperature  desired,  the  box  (A)  is  filled  to 
a  height  just  below  the  top  of  the  protecting  tubes  (T),  with  water, 
ice,  ice  and  salt,  or  similar  material.     The  temperature  of  the  water 
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in  the  supply  basin  is  arbitrary  with  the  observer.  In  endeavoring 
to  duplicate  field  conditions,  it  is  preferable  to  so  choose  the  reservoir 
temperature  which  corresponds  to  the  temperature-depth  relation  in 
the  particular  subgrade. 

The  following  determinations  can  be  made  with  this  apparatus : 

(1)  Capillary  moisture  contents  at  various  temperatures. 

(2)  Effect  of  temperature  change  upon  capillary  moisture  content. 

(3)  Effect  upon  the  capillary  moisture  of  difference  in  tempera- 
ture between  the  soil  column  and  the  moisture  supply. 

The  relative  effect  of  seasonal  subgrade  temperature  conditions 
upon  the  capillary  moisture  can  be  determined.  The  effect  in  win- 
ter when  the  temperature  increases  with  depth  of  subgrade  can  be 
studied,  and  its  effect  in  spring  and  summer  when  the  temperature 
depth  relation  is  more  or  less  reversed. 

Used  in  subgrade  experiments  at  Arlington  Experimental  Farm, 
Arlington,  Virginia. 

Designed  and  constructed  by  the  U.  S.  Bureau  of  Public  Koads. 

APPARATUS  FOR  DETERMINING  WATER  CAPACITY 

APPARATUS  FOR  DETERMINING  VOLUMETRIC  SHRINKAGE 

DYE  ADSORPTION  TUBE 

The  apparatus,  as  shown  in  Figure  53,  consists  of  an  adsorption 
tube  (A),  25  cc.  graduate  (B),  separatory  funnel  (C),  and  transfer 
funnel  (D). 

The  adsorption  tube  (A)  should  measure  about  6  inches  by  i/^ 
inch  inside  diameter,  and  should  be  drawn  at  the  lower  end  for  a 
distance  of  1  inch  to  a  straight  stem  having  %-incli  inside  diameter. 
The  tube  is  closed  by  a  small  disc  or  filter  paper  held  in  place  by  a 
ground  glass  stopper  tube  which  should  enclose  the  end  of  the  stem 
for  a  distance  of  i/4  inch. 

The  separatory  funnel  (C)  should  have  a  capacity  of  10  cc.  and 
should  be  provided  with  a  3  mm.  opening  in  the  stop  cock  to  allow 
the  free  passage  of  sand  passing  a  10-mesh  screen. 

Used  to  determine  the  dye  adsorption  properties  of  soils. 

Evolved  in  the  U.  S.  Bureau  of  Public  Roads. 

See  Proceedings,  American  Society  for  Testing  Materials,  Vol.  22. 
Part  n  (1922),  pp.  344-347. 

Manufactured  by  Bausch  &  I>omb  Optical  Company,  Rochest€r. 
New  York. 

The  apparatus  and  methods  used  by  the  U.  S.  Bureau  of  Public 
Roads  in  determination  of  the  physical  properties  of  subgrade  mate- 
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rials  are  described  in  detail  in  a  paper  entitled  "Physical  Properties 
of  Subgrade  Materials,"  presented  by  J.  R.  Boyd,  before  the  A.  S. 
T.  M.,  Atlantic  City,  New  Jersey,  June  26-30,  1922. 


FiolRE  53.— DYE  ADSORPTION  TUBE 


Digitized  by 


Google 


68  APPARATUS  USED  IN  HIGHWAY  RESEARCH  PROJECTS 

ULTRA  MICROSCOPE  CELL 

The  cell,  F'igure  54,  consists  of  a  small  circular  opening  about  4 
mm.  in  diameter  and  varying  in  depth  from  .025  mm.  to  .05  mm. 
and  having  a  perfectly  plain  surface  surrounded  by  an  overflow 
trough  about  .10  mm.  deep  and  1  mm.  wide.  This  cell  is  cut  in  a 
high  grade  optical  object  glass  from  1.75  mm.  to  2.25  mm.  in  thick- 
ness. 

Used  to  count  colloidal  particles  in  licjuids. 

Devised  in  the  U.  S.  Bureau  of  Public  Roads. 

See  paper  by  P].  C.  E.  Lord,  entitled  *T'ltra-Microscopic  Examina- 
tion of  Disperse  Colloids  in  Bituminous  Road  Materials/'  Journal  of 
Agricultural  Research,  Vol.  XVII,  Nr).  4,  July  15.  1919. 


Fk.iiik  .->4.      TI/rUA  MICUOSrOIK^  CELL 
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Figure  55.— DILATOMETER   FOR   MEASURING   EXPANSION   OF   FROZEN 

SOIL  SAMPLES 

DILATOMETER  FOR  MEASURING   EXPANSION  OF  FROZEN   SOIL 

SAMPLES 

This  apparatus  (Figure  55)  consists  of  two  parts,  a  dilatometcr 
and  a  bath.  The  dilatometer  (A)  consists  of  a  glass  bulb  (a)  in 
which  the  soil  is  placed,  and  a  graduated  ghuss  stem  (h)  on  which 
the  expansion  can  be  read  to  .025  cc.  A  thermo  couple  inserted 
through  a  cork  stopper  serves  to  measure  the  soil  temperaiure  and 
also  to  mix  the  soil  thoroughly.  A  coating  of  parathn  fv)rms  water- 
tight connection  with  the  mouth  of  the  bulb. 

The  bath  (B)  consists  of  two  earthenware  jars  placed  one  inside  of 
the  other.  The  jars  have  capacities  of  three  gallons  and  one  gallon, 
respectively.  The  space  between  the  two  jars  is  filled  with  hair,  the 
upper  part  of  which  is  waterproofed  by  a  paraffin  seal.  The  cooling 
agency  is  a  mi  ture  of  crushed  ice  and  salt. 

The  soil  temperature  is  measured  accurately  to  a  0.1  degree  by 
the  potentiometer. 

Used  at  Arlington  Experimental  Farm,  Arlington,  Virginia,  in 
subgrade  investigations. 

Devised  by  U.  S.  Bureau  of  Public  Roads. 

North  Carolina:  University  of  North  Carolina,  Chapel  Hill,  North 
Carolina. 

CAPILLARY  EXPERIMENT  BOX 

This  device  consists  of  a  water-proof  box  12  by  4  by  3  feet  with 
water  storage  tank  and  an  under  drainage  system.     The  soil  to  be 
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tested  is  placed  in  the  box  and  water  is  introduced  from  a  storage 
tank  to  the  under  drainage  system.  The  height  of  rise  of  the  water 
is  determined  by  an  electric  apparatus.  The  lines  of  vertical  tap 
holes  for  determining  the  percentage  of  moisture  at  various  eleva- 
tions are  in  the  sides  of  the  box. 

Used  in  the  study  of  subgrade  soils,  at  the  University  of  North 
Carolina,  in  co-operation  with  the  North  Carolina  State  Highway 
Commission. 

Developed  by  H.  F.  Janda,  University  of  North  Carolina. 

Constructed  by  the  University  of  North  Carolina  Construction 
Department. 

2.  Road  Surface  Materials. 

District  of  Columbia:  U.  S.  Bureau  of  Public  Roads. 

MODIFICATION  IN  DESIGN  OF  FLOW  TABLE 

In  this  modified  form  of  the  flow  table,  Figure  56  (see  Bureau 
of  Standards  below),  a  single  cast-iron  pedestal  is  used  to  support 
the  table  instead  of  an  angle-iron  frame.  Due  to  the  possibility  of 
the  angle-iron  frame  being  somewhat  flexible  and  thereby  possibly 
influencing  the  test  results,  it  was  thought  advisable  to  substitute  an 
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Figure  50.— FLOW  TABLE   USED  BY   U.  S.  BUREAU  OF  PUBLIC  ROADS 
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absolutely  rigid  cast-iron  base.  In  this  type  of  base  the  table  falls 
directly  on  top  of  the  pedestal  instead  of  upon  the  center  of  an  angle- 
iron  beam  in  the  original  design.  Likewise  a  cast  brass  top  is  used 
instead  of  the  old  style  tin-covered  wood  top. 

Used  in  the  Bureau  of  Public  Roads  investigation  of  consistency 
of  concrete. 

CROSS  LINE  MICROMETER  SCALE 

The  scale  is  cut  in  optical  glass  and  inserted  in  the  eye  piece  of  a 
petrographic  microscope.  It  consists  of  a  1-centimeter  square  field 
divided  into  100  square  millimeters,  one  of  these  small  areas  being 
one  per  cent  of  the  whole  field  occupied  by  a  mineral. 

Used  to  determine  the  volumetric  percentage  of  minerals  in  thin 
sections  of  rock. 

Devised  in  the  U.  S.  Bureau  of  Public  Roads. 

See  "Relation  of  Mineral  Composition  and  Rock  Structures  to  the 
Physical  Properties  of  Road  Materials,"  by  E.  C.  E.  Lord,  U.  S.  De- 
partment of  Agriculture  Bulletin  No.  348. 

Manufactured  by  Bausch  &  Lomb  Optical  Company,  Rochester, 
New  York. 

IMPACT  DEVICE  FOR  TESTING  GRAVEL  IN  THE  FIELD 

This  apparatus,  as  shown  in  Figure  57,  consists  of  two  2l^-inch 
steel  balls  (A  and  B).  The  lower  ball  is  fastened  rigidly  to  a  cast- 
iron  anvil  (C)  measuring  5  inches  in  diameter  by  1%  inches  high. 
The  upper  ball  (A)  is  free  to  fall  between  three  %-inch  guide  rods. 
An  adjustable  stop  (D),  provided  with  a  clamping  nut,  slides  in  one 
of  the  guide  rods.  Fastened  rigidly  to  the  upper  ball  is  a  %-inch 
rod  (E)  graduated  in  inches,  which  passes  through  a  hole  in  the 
plate  supported  on  top  of  the  three  guide  rods. 

The  hammer,  consisting  of  the  upper  ball  and  the  graduated  rod, 
weighs  exactly  1,200  g.,  while  the  remainder  of  the  apparatus 
weighs  exactly  6  kg.,  so  that  the  ratio  of  the  weight  of  the  hammer 
t^  the  weight  of  the  anvil  is  1  to  5. 

The  operation  of  the  test  is  extremely  simple.  The  fragment  to 
be  tested  is  held  firmly  on  the  lower  ball  between  the  thumb  and  first 
finger  of  the  right  hand  so  that  its  smallest  diameter  is  vertical.  The 
upper  ball  is  then  allowed  to  rest  on  the  test  specimen  and  the  stop 
adjusted  at  the  height  of  the  fall  desired,  measured  in  inches  directly 
on  the  rod.  The  top  is  then  clamped  in  position,  the  upper  ball 
raised  until  in  contact  with  it  and  allowed  to  fall  upon  the  specimen. 
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A  very  little  practice  will  make  an  operator  adept  in  holding  the 
specimen  in  place  without  difficulty.     It  is  possible  also  in  almost 


Figure  57.— DEVICE  P^OR  TESTING  GRAVEL  IN  THE  FIELD 
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even'  ease  to  secure  a  reasonably  firm  bearing  on  the  lower  ball. 
This  may  be  done  by  trying  the  specimen  in  various  positions,  allow- 
ing the  ball  to  drop  in  each  case  from  a  very  small  height,  say  Vi 
inch,  and  noting  the  effect. 

For  full  description  and  use  of  this  apparatus  see  paper  entitled 
**An  Impact  Test  for  Gravel,"  presented  by  F.  H.  Jackson  before  the 
American  Society  for  Testing  Materials,  Atlantic  City,  New  Jersey, 
June  26-30,  1922. 

Designed  in  the  U.  S.  Bureau  of  Public  Roads. 


t 


FioiRE  58.— inter(^iiangi:able  testing  sieves 
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INTERCHANGEABLE  TESTING  SIEVES 

As  shown  in  Figure  58,  this  apparatus  consists  essentially  of  a  set 
of  rimless  screens  and  sieves,  the  screens  being  thin,  galvanized 
circular  plates  with  circular  perforations  of  various  diameters  and 
the  sieves  being  circular  brass  rings,  upon  each  of  which  wire  mesh 
of  the  desired  size  has  been  soldered.  To  assemble  a  sieve  of  any 
desired  mesh  ready  for  use,  two  brass  rims  of  such  diameters  that  one 
just  fits  inside  of  the  other,  are  used.  The  larger  rim  has  a  shoulder 
formed  on  the  inside  upon  which  the  sieve  plate  rests.  A  rubber 
gasket  is  placed  upon  the  top  of  the  sieve  plate  to  prevent  fine 
material  from  escaping  and  the  upper  ring  is  inserted  and  held 
securely  against  the  gasket  by  means  of  three  stiff  springs.  For 
sizes  V4  inch  and  larger,  the  galvanized  iron  plates  are  used.  These 
require  no  rubber  gaskets.  By  this  device  it  is  possible  to  carry 
enough  sieves  and  screens  to  make  a  complete  mechanical  analysis 
and  still  have  the  package  occupy  practically  the  same  space  as  one 
old  style  laboratory  sieve.  For  weighing  aggregates,  two  spring- 
balances  are  used,  one,  a  milk  scale  of  30  pounds  capacity  for  coarse 
aggregates,  and  the  other,  a  fine  spring  balance  of  200  grams  capac- 
ity for  fine  aggregates. 

Used  in  field  and  plant  inspection  of  aggregates. 

Developed  by  the  U.  S.  Bureau  of  Public  Roads. 

PORTABLE  X^ALYX  CORE  DRILL  OUTFIT 

The  arrangement  of  this  apparatus,  Figure  59,  is  such  that  the 
power  for  driving  the  drill  is  secured  from  the  motor  of  the  truck 
on  which  it  is  carried. 

Used  for  securing  samples  of  road  surfaces  in  various  cities  and 
states. 

Details  of  power  transmission  evolved  by  the  U.  S.  Bureau  of 
Public  Roads. 

Calyx  Core  Drill  manufactured  by  Ingersoll-Rand  Company,  New 
York,  New  York. 

DIAMOND  POINTED  TOOL  FOR  FACING  THE  ENDS  OF  STONE 

CYLINDERS 

The  diamond  pointed  tools  are  manufactured  commercially  and 
are  similar  to  the  tools  used  by  automobile  manufacturers  for  cylin- 
der grinding.     A  diamond  about  Vs  inch  in  diameter  is  used. 

Used  for  preparing  plane  end  surfaces  on  cylinders  of  stone  which 
are  to  be  tested  in  compression.     It  has  been  found  by  experiment 
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Figure  59.— CALYX  CORE  DRILL  ARRANGED  ON  MOTOR  TRUCK 

that  much  higher  crushing  strengths  are  obtained  when  the  ends  of 
specimens  are  plane  and  in  direct  contact  with  bearing  surfaces  of 
the  testing  machine  than  when  any  form  of  capping  is  used. 

The  specimen  is  mounted  in  an  ordinary  lathe  and  accurately 
centered  so  that  the  axis  of  the  specimen  exactly  coincides  with  the 
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axis  of  rotation  of  the  lathe.     After  turning  one  end  of  the  cylinder 
to  a  plane  surface  by  means  of  the  diamond  point,  the  specimen  is 
reversed  in  the  lathe  and  the  process  repeated. 
Adapted  by  the  U.  S.  Bureau  of  Public  Roads. 

APPARATUS  FOR  TESTING  BEAMS 

The  apparatus,  as  shown  in  Figure  6t),  consists  of  specially  de- 
signed rockers  having  a  uniform  bearing  against  the  bottom  surface 
of  the  beam,  and  a  rocker  adjustment  on  the  supporting  plates. 
The  rockers  are  placed  under  the  ends  of  the  beam.  The  plates  are 
fastened  to  the  flanges  of  two  I-beams  at  such  distance  that  the  cen- 
ters of  the  supporting  rockers  are  42  inches  apart.  The  load  is  ap- 
plied through  a  %-inch  steel  ball  resting  on  a  1-inch  square  steel 
bar  about  7  inches  in  length.  To  secure  a  more  uniform  application 
of  load,  a  i/4-inch  rubber  pad  is  placed  between  the  steel  bar  and  the 
beam. 

Special  apparatus  is  used  to  measure  the  deflection  of  beams  under 
tCvSt.  This  measuring  device  consists  essentially  of  three  U-shaped 
brackets  of  strap  iron  fastened  to  the  neutral  axis  on  each  side  of 
the  beam  with  pointed  set-screws.  Two  are  placed  directly  over  the 
end  supports  with  the  third  fastened  on  the  neutral  axis  at  the 
center  of  the  span  directly  under  the  load.  This  center  bracket 
supports  two  Ames  dials  measuring  to  .001  inch,  one  on  each  side  of 
the  beam.  Supported  horizontally  by  the  set-screws  of  the  end 
brackets  are  two  wooden  bars  (one  on  each  side  of  the  beam)  against 
w^hich  the  plungers  of  the  Ames  dials  make  contact.     To  increase 
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Figure  60 
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the  strength  of  the  spring  action  of  the  plunger  a  nibber  band  is 
placed  around  the  dial  ease  and  over  the  end  of  the  plunger. 

Used  to  test  ()  by  8  by  48  inch  beam  specimens  from  the  circular 
track,  Arlington  Experimental  Farm,  Arlington,  Virginia. 

Devised  by  the  U.  S.  Bureau  of  Public  Roads. 

TWO-RING,  TWO-DIAL  COMPRESSOMETER 

This  compressometer  (Figure  Gl),  is  of  the  two-ring  type,  sup- 
porting two  Ames  dials  on  the  upper  ring  and  two  adjustable  rods 
on  the  lower  ring.  The  bronze  rings  arc  1  inch  square  in  cross 
section,  and  7  inches  inside  diameter.  Tliese  rings  have  two  fixed 
steel  points  and  one  adjustable  point.  The  points  project  inside 
the  ring  and  have  a  45°  taper,  which  is  blunt  enough  to  prevent 


Figure   61.— TWO-KINt;   TWO-DIAL   ('OMr»KKSSOMKTKR 
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spalling  the  concrete.  The  points  are  case-hardened  and  set  120° 
apart.  The  adjustable  point  is  a  %-inch  diameter  screw  having  24 
threads  per  inch.  A  very  smooth  and  a  close  fit  was  secured  between 
the  threads  of  the  screw  and  those  in  the  ring.  The  size  and  weight 
of  the  rings  accomplished  two  purposes.  First,  tightening  the  single 
screw  of  each  ring  until  it  was  supported  by  the  specimen.  Second, 
the  stiffness  of  the  rings  themselves  prevents  such  warping  as  may  be 
caused  by  the  expansion  of  the  cylinder  under  load.  This  was  one 
of  the  main  causes  of  error  found  when  using  the  other  instruments. 

The  upper  ring  supports  two  Ames  dials,  reading  to  .0001  inch, 
clamped  diametrically  opposite  to  each  other  to  secure  average  defor- 
mation readings  in  cases  of  eccentric  loading.  The  plungers  of 
these  dials  rest  upon  the  flat  discs  fastened  to  rods,  which  are  ad- 
justable in  the  clamps  that  are  fastened  to  the  lower  ring.  This 
arrangement  allows  the  rings  to  be  placed  at  such  position  on  the 
cylinder  that  good  support  can  be  obtained  and  any  convenient 
gage  length  used. 

The  gage  length  used  in  these  tests  varied  from  8  to  10  inches, 
usually  about  9  inches.  As  the  dials  permitted  direct  readings  to 
.0001  inch,  and  it  was  possible  to  estimate  tenths  of  a  division,  a  unit 
deformation  of  .00001  inch  per  inch  could  be  noticed.  Movement 
of  the  dials  occurred  when  the  unit  load  did  not  exceed  40  pounds 
per  square  inch. 

Evolved  in  the  U.  S.  Bureau  of  Public  Roads. 

MODIFICATION  OF  THE  OVERFLOW  APPARATUS  FOR  DETERMINA- 
TION OF  SPECIFIC  GRAVITY  OF  AGGREGATES 

Tlie  apparatus  consists  of  a  cylindrical  glass  of  dimensions  to  ac- 
commodate a  funnel  of  123>i-cm.  diameter  and  depth  of  15  cm. 
The  funnel  is  covered  by  a  lid  and  has  a  large  inclined  stem  5  cm. 
in  diameter.  A  1^-cm.  hole  cut  3  cm.  from  the  top  of  the  jar  for 
the  insertion  of  a  special  overflow  tube,  with  a  small  siphon  starting 
through  capillarity  of  the  liquid  in  the  siphon.  The  object  of  this 
tube  (Figure  62),  is  to  secure  a  sharp  cut-off  and  sensitive  start  of 
the  flow  of  the  liquid.  For  material  having  a  large  amount  of  dust, 
a  deeper  jar  and  an  extended  funnel  stem  may  be  used.  The  object 
of  the  funnel  is  to  reduce  inclusion  of  the  air,  splashing  and  flota- 
tion of  the  fine  materials. 

Used  for  determination  of  apparent  specific  gravity  of  mixed 
coarse  and  fine  aggregates,  particularly  as  extracted  from  bituminous 
mixtures. 

Devised  in  the  U.  S.  Bureau  of  Public  Roads. 
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Figure  62.— SPECIAL  OVERFLOW  TUBE  USED  IN  DETERMINATION  OF 
SPECIFIC  GRAVITY  OF  AGGREGATES 


ELECTRICALLY  HEATED  MOLD  FOR  FORMING  ASPHALTIC 
MIXTURE  SPECIMENS 

SAMPLER  FOR  ASPHALT  PAVEMENTS 

SPECIAL  ADHESION  CLIP  FOR  TESTIN(;    BITUMINOUS   MATERIALS 

DiMrict  of  Columbia:  U.  S.  Bureau  of  Standards. 

FLOW  TABLE 

This  apparatus  consists  of  a  metal-coveied  table-top,  which  can 
be  raised  vertically  by  means  of  a  cam  working  at  the  end  of  a 
vertical  post,  to  which  the  top  is  attached.  The  height  of  drop  can 
be  adjusted  by  means  of  a  bolt  at  the  lower  end  of  the  shaft.  A 
mass  of  concrete  or  mortar  is  molded  at  the  center  of  the  table  in  a 
sheet-metal  mold,  which  has  the  shai)e  of  a  hollow  fnistrum  of  a 
cone.  For  aggregates  up  to  2  inches' maximum  size,  this  mold  has 
a  height  of  6  inches,  and  upper  and  lower  diameters  of  8  inches  and 
12  inches,  respectively.  Smaller  aggregates  are  made  up  in  smaller 
quantities,  and  a  mold  having  a  height  of  3  inches  and  upper  and 
lower  diameters  of  4  inches  and  6  inches,  is  used.  The  mass  of 
concrete  is  tamped  just  sufficiently  to  fill  the  form  completely,  the 
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form  is  withdrawn  and  the  table  top  is  dropped  fifteen  times  through 
a  distance  of  V2  inch.  The  mass  flattens  and  usually  spreads  con- 
centrically. Two  diameters  at  right  angles  to  each  other  are  meas- 
ured, the  long  and  short,  if  difference  is  apparent,  by  means  of  a 
self-reading  caliper,  which  is  so  graduated  that  the  sum  of  the  two 
readings  is  the  value  for  flowability.  This  may  also  be  calculated  by 
dividing  the  new  diameter  by  the  old  and  nmltiplying  by  100. 

The  apparatus  is  used  to  determine  the  consistency  or  flowability 
of  concrete. 

The  determination  of  consistency  of  concrete  by  measurement  of 
the  spread  of  a  cylinder  when  dropped  through  different  heights  is 
described  in  a  paper  by  Cloyd  M.  Chaplin,  entitled  ^'Method  and 
Apparatus  for  Determining  Consistency,"  published  in  the  Pro- 
ceedings of  the  American  Society  for  Testing  Materials,  Vol.  13, 
1913. 

Designed  and  constructed  by  the  U.  S.  Bureau  of  Standards. 

For  full  descrii)tion  of  the  flow  table  and  method  of  its  use,  see 
"Concrete  Consistency  Measured  by  Flow  Table ;  New  Apparatus  De- 
vised at  Bureau  of  Standards  Gives  Accurate  Measure  of  Flowability 
or  Workability  of  Concrete,''  by  G.  M.  Williams,  Engineering  News- 
Record,  May  27,  1920,  page  1044. 

Indiana:  Purdue  University. 

FATIGUE  TESTING  MACHINE  FOR  CEMENT  MORTAR  AND  CONCRETE 

The  machine  shown  in  Figure  68  is  a  mechanical  device  for 
studying  the  fatigue  of  small  cement  mortar  and  concrete  beams. 
Tlie  frame  of  the  machine  consist**  mainly  of  4-inch  I-beams  and 
brace  rods.  Mounted  at  the  top  of  the  frame  is  a  Vj-horsepower 
electric  motor,  drive  gears  and  cam  shaft.  Connected  to  the  cam 
shaft  is  a  revolution  counter  and  four  eccentric  cams,  which  operate 
the  rocker  arms.  The  concrete  beams  are  firmly  clamped  in  an 
upright  position  to  the  base  of  the  machine  by  means  of  angle  irons, 
and  each  beam  supports  a  4-inch  I-beam,  which  is  firmly  clamped 
to  it  by  similar  angle  irons.  The  machine  is  so  constructed  that 
movement  of  the  rocker  arms  by  the  eccentric  cams  applies  the  load 
of  the  metal  baskets  and  hangers  alternately  on  the  ends  of  the  sup- 
ported I-beams.  This  action  reverses  the  stresses  in  the  concrete 
beams  periodically  and  causes  the  fatiQ:uing  action. 

Devised  by  W.  K.  Ilatt,  Professor  of  Civil  Engineering. 

Used  in  Testing  Materials,  Laboratory,  Purdue  University,  during 
1022-23. 
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Designed  by  Engineering  Experiment  Station  of  Purdue  Uni- 
versity and  U.  S.  Bureau  of  Public  Roads. 

See  report  by  W.  K.  Hatt,  Proceedings  of  American  Concrete  In- 
stitute, 1922. 

Constructed  by  the  Hoi'at  Machine  Company,  I^afayette,  Indiana. 
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BALL  TEST  FOR  SURFACE  STRENGTH  OF  CEMENT  MORTAR  AND 

CONCRETE 


A  standard  steel  ball  Vo  inch  in  diameter  is  placed  on  the  surface 
of  a  mortar  slab,  which  is  36  by  15  by  4  inches  thick.  A  steel  plate, 
2  by  2  by  41/1j  inches  thick,  with  a  hole  approximately  1/2  inch  in 
diameter,  is  placed  over  the  ball,  which,  therefore,  projects  half  its 
diameter  from  the  surface  of  the  steel  plate.  The  slab,  ball,  and  the 
plate,  as  shown  in  Figure  64,  are  placed  on  the  platform  of  a  testing 
machine,  and  the  load  then  applied  on  the  projecting  ball.  This 
load  is  increased  until  the  ball  penetrates  the  surface  of  the  mortar 
slab  to  one-half  of  its  diameter,  whereupon  the  testing  head  of  the 
testing  machine  comes  in  contact  with  the  surface  of  the  st<»cl  plate. 
The  resistance  suddenly  increases  and  throws  up  the  scale  beam, 
which  is  a  fairly  good  indication  that  the  ball  has  penetrated  the  slab 
to  one-half  of  its  depth. 

Devised  by  W.  K.  Hatt,  Professor  of  Civil  Engineering. 

Used  in  Testing  Materials  Laboratory,  Purdue  University. 
1922-23. 

Adapted  by  Engineering  Experiment  Station,  Purdue  University, 
and  U.  S.  Bureau  of  Pubhc  Roads. 
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Figure  64.— BALL  TKST  OF  MORTAR  SLAB 
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Figure  67 

final  rounding  by  means  of  a  concave  pluiij  that  is  driven  in  to  just 
the  proper  depth.  Three  spheres  of  mortar  are  cast  at  one  time. 
After  handling  in  moist  air  for  24  hours,  the  specimens  are  removed 
and  placed  in  water  for  a  longer  curing  period. 

Used  in  abrasion  test  for  mortar. 

Designed  by  H.  Walter  I^eavitt.  Testing  Engineer,  University  of 
Maine,  College  of  Technology,  and  Maine  State  Highway  Com- 
mission. 

Constructed  by  University  of  Maine  Machine  Shops. 

Minnesota:  University  of  Minnesota  and  Minnesota  State  High- 
way Department. 

SHALE  TESTING  APPARATUS 

This  apparatus  consists  of  two  galvanized  iron  pans,  about  9  by  12 
by  6  inches,  and  another  container  made  out  of  10-mesh  sieves. 
This  third  container  is  constructed  so  as  to  fit  inside  of  the  galvanized 
iron  container. 

In  making  a  shale  separation,  the  galvanized  iron  container  is 
filled  with  a  saturated  solution  of  zinc  chloride.     The  rock  to  be 
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tested  is  placed  in  the  mesh  container,  which  is  in  turn  placed  in  the 
zinc  chloride  solution.  The  rock  is  then  agitated,  and  the  shale 
will  rise  to  the  top  and  float.  The  shale  can  then  be  skimmed  off 
and  the  percentage  of  shale  determined. 

Used  in  laboratory  and  field  tests  for  shale. 

Devised  by  the  Minnesota  Highway  Department. 

Pennsylvania:  State  Highway  Department. 

ELECTRICALLY  HEATED  STEEL  MOLDS 

In  these  molds  are  compressed  bituminous  mixture  specimens, 
which  are  to  be  used  in  tests  of  density,  toughness,  deformation,  and 
absorption.  The  required  w^eight  of  the  heated  bituminous  mixture 
is  used  in  order  to  obtain  a  cylinder  of  the  desired  height  under  a 
specified  load.  Figure  68  shows  the  li/4-inch  mold  prior  to  wTap- 
ping  with  a  resistance  wire  and  insulation,  and  Figure  69  shows  the 
4-inch  mold,  with  electrical  equipment  ready  to  be  placed  in  the 
testing  machine.  By  use  of  the  resistance  wire  and  lamp  black, 
uniform  temperatures  of  100°  to  475°  F.  may  be  maintained  in  the 
mold. 

Designed  and  constructed  by  the  Penn.sylvania  State  Highway 
Department. 

See  report  of  Sub-committee  No.  4  of  the  American  Association  of 
State  Highway  Officials,  1922. 


Figure  68.— KLKCTIUCALLY  HEATED  STEEL  MOLDS  WITHOUT 
INSULATION 
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Figure  69.— ELECTRICALLY  HEATED  STEEL  MOLD  WITH   INSULATION 
IMPACT  MACHINE  FOR  WEAR  TEST  ON  CONCRETE 

The  impact  machine  consists  of  a  head,  which  is  lifted  and 
dropped  by  a  cam.  The  concrete  specimen  to  be  tested  is  revolved 
by  the  mechanism  which  drives  the  cam.  Eight  or  nine  hardened 
steel  points,  with  which  the  head  is  fitted,  ai*e  permitted  by  springs  to 
adjust  themselves  when  they  come  into  contact  with  high  spots  on 
test  specimens.  Tlie  cam  can  be  adjusted  for  any  desired  height  of 
fall. 

Used  for  wear  tests  on  the  surface  of  concrete  cubes,  cylinders,  or 
samples  taken  from  roads.  Any  size  or  shape  of  sample  can  be 
fitted  in  the  specimen  holder. 

Designed  by  H.  S.  M'attimore  and  F.  II.  Rood  when  with  the 
New  York  State  Highway  Commission. 

See  paper  by  H.  S.  Mattimore.  entitled  ^'Impact  Tests  on  Concrete 
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to  Regulate  Coarse  and  Fine  Aggregate  Qualities  and  Mixes  for 
Highways,"  Proceedings  A.  S.  T.  M.,  Vol.  XX,  1920,  Part  11,  p.  266. 

SLOTTED  CYLINDER  FOR  DP]VAL  ABRASION  MACHINE 

The  slotted  cylinder  is  similar  to  the  regular  cylinder  for  the 
Deval  abrasion  machine.  It  has  20  slots,  equally  spaced  around  the 
top  of  the  cylinder,  and  20  slots  around  the  bottom,  to  remove  the 
dust  as  fast  as  it  forms.  These  slots  are  1/16  inch  wide  on  the 
inside,  and  about  %  inch  wide  on  the  outside  of  the  cylinder.  This 
cylinder  is  especially  valuable  in  determining  the  relative  value  of 
soft  aggregates,  particularly  those  showing  a  loss  of  8  per  cent  or 
more,  in  the  standard  cylinder.  It  is  also  used  in  abrasion  testa  of 
gravel. 

Designed  by  H.  S.  Mattimore  when  with  the  New  York  State 
Highway  Commission. 

Described  with  photograph,  Proceedings  American  Society  for 
Testing  Materials,  Vol.  XVIII,  Part  11,  426-428  (1918). 

STONE  BREAKING  MACHINE  FOR  DEVAL  ABRASION  TEST 

This  machine  is  built  on  the  lines  of  a  letter  press.  The  frame, 
which  is  constructed  of  4-inch  channels,  contains  an  opening  about 
12  inches  s(|uare.  A  knife  edge  is  fitted  into  the  center  of  the 
bottom  of  the  frame  and  one  directly  above  it  at  the  end  of  the 
movable  screw.  A  large  hand  wheel  (24  inches  in  diameter),  at  the 
top  of  the  screw  gives  the  required  leverage  to  break  the  stone. 

With  this  machine  it  is  possible  to  break  a  sample  of  stone  into 
cubical  pieces  ready  for  the  abrasion  test  in  ten  minutes.  It  is 
also  possible  to  secure  5  kilograms,  consisting  of  50  pieces,  from  a 
sample  weighing  about  5,500  grams,  from  a  stone  breaking  like 
granite  paving  block. 

Modified  letter  press  first  used  by  the  New  York  State  Geologist. 
Later  improved  by  R.  S.  Greenman,  New  York  State  Engineers 
Office,  and  again  by  H.  S.  Mattimore,  Pennsylvania  State  Highway 
Department. 

Described  in  A.  S.  T.  M.  Proceedings,  Vol.  XX,  1920,  p.  291. 

Wufcansin:  University  of  Wisconsin  and  State  Highway  Com- 
misvsion. 

RATTLER  FOR  TESTING  ABRASIVE  RESISTANCE  OF  (^ONCRETE 

The  accompanying  photograph.  Figure  70,  shows  the  adaptation 
of  a  standard  paving  brick  rattler  to  rattler  tests  of  4 Mi  by  8  by  19y2- 
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Figure  70.— RATTLER  FOR  TESTING  ABRASIVE   RESISTANCE   OF  CONCRETE 

inch  concrete  slabs.  Six  concrete  slabs  and  one  wooden  slab,  called 
a  ''diinimy,"  are  held  by  two  tire-like  soft  steel  bands  V4,  inch  thick, 
in  the  form  of  a  hollow^  heptagon.  The  spaces  between  the  slabs  are 
filled  w4th  triangular  wooden  blocks,  wedged  in  place.  The  wooden 
dummy  is  provided  with  a  steel  face  and  two  lon'>itudinal  slots,  ap- 
proximately Vii  inch  wide  and  16  inches  long.  These  slots  emit  the 
dust  and  small  pebbles  which  accumulate  during  the  test.  Tlie 
charge,  which  is  standard  for  the  paving  rattler  test,  consists  of  150 
pounds  of  small  cast  iron  shot  and  50  pounds  of  lai'ge  cast  iron  shot. 
After  the  specimens  and  charge  are  securely  clamped  in  the  machine, 
the  drum  is  given  1,800  revolutions  in  a  clockwise  direction,  and 
1,800  in  a  counter-clockwise  direction.  The  loss  in  weight  during 
the  test,  the  character  of  the  surface,  and  the  evidence  of  fracture  in 
aggregate  and  in  slab  as  a  whole,  are  the  criteria  by  which  the  suit- 
ability of  the  concrete  is  judged.  The  cast  iron  mold,  with  wooden 
scale  beside  it.  illustrates  the  type  used  for  making  specimens  in  the 
laboratory.  The  pressed  steel  mold  with  wooden  side,  shown  in  the 
lower  right  foreground,  is  used  in  fabricating  slabs  in  roads,  the 
wooden  side  bcinn:  set  adjacent  to  the  side  form  of  the  road.     The 
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top  edge  of  the  form  is  placed  about  one-half  inch  below  the  road 
surface,  and  the  slab  is  marked  off  from  the  road  after  all  opera- 
tions have  been  completed  by  means  of  the  wooden  template  shown 
at  the  right. 

Used  in  the  Mechanics  Laboratory  at  the  University  of  Wisconsin ; 
also  in  the  laboratory  and  to  some  extent  in  the  field  work  of  the 
Wisconsin  State  Highway  Commission. 

Designed  in  Mechanics  Department,  University  of  Wisconsin. 

Constructed  by  the  mechanician  of  the  College  of  Engineering, 
University  of  Wisconsin. 

Wyoming:  State  Highway  Department. 

IMMERSION  TANK— DAMP  CLOSET 

This  device,  in  which  concrete  briquettes  are  cured,  was  developed 
as  a  result  of  the  investigators^  inability  to  properly  cure  in  still 
water  because  of  the  alkali  in  the  water.  H  the  specimens  were 
stored  in  still  water,  the  alkali  crystalized  on  them,  and,  sinc^  con- 
tinual evaporation  increased  tliis  condition,  running  water  was 
necessary.  And  also,  since  water  supply  pipes  ran  through  much 
of  the  building  before  being  available  in  the  laboratory,  the  water 
varied  considerably  in  temperature  from  time  to  time.  This  device 
aids  in  securing  uniform  temperatures. 

Used  by  the  Wyoming  State  Highway  Department. 

Adapted  by  the  Wyoming  State  Highway  Department,  W.  A. 
Norris,  Testing  Engineer. 

Constructed  by  the  R.  Hardesty  Manufacturing  Company,  Denver, 
Colorado. 
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PREFACE 

The  following  pages  have  been  prepared  as  an  aid  to  geologists  who 
need  assistance  in  their  survey  of  the  vast  body  of  observations  and 
interpretations  already  on  record.  They  represent  in  somewhat  sim- 
plified form  a  continuation  of  the  classic  work  CakUogue  des  BMio- 
ffraphies  Giologiques  ridigi,  avee  le  coneours  des  membres  de  la  Cammissum 
bMiographique  du  Congris  [gtologique  %7U£TnaiianaI[  par  Emm.  de  Mar* 
gerief  Paris,  OatUhier-ViUara  et  FUs,  1896,  which  included  references  to  the 
year  1896.  The  present  work  covers  the  twenty-five  years,  1896- 
1920,  and  embraces  3699  titles.  like  the  former  publication,  the  present 
volume  is  not  a  bibliography  of  geology  but  simply  a  catalogue  of 
published  Geological  Bibliographies.  The  earlier  collection  represented 
tiie  combined  efforts  of  many  geologists  in  various  countries  for  a  term 
of  years;  the  later  is  a  rapid  compilation  by  the  author  and  his  efficient 
collaborator,  Miss  Grace  E.  Reed,  Librarian  of  the  Geological  Depart- 
ment of  the  Johns  Hopkins  University,  based  upon  a  few  libraries  in 
Baltimore  and  Washington.  The  project  was  undertaken  for  the  Re- 
search Information  Service  and  the  Division  of  Geology  and  Geography, 
National  Research  Council. 

The  format  of  references  adopted  in  de  Margerie's  Catalogue  with 
the  notation  of  the  size  of  page,  differences  in  pagination,  publisher,  and 
certain  other  details,  while  highly  desirable  from  a  bibliographic  stand- 
point, has  not  been  followed  since  it  would  have  increased  the  work  of 
compilation  and  chances  for  error  manyf old  witiiout  any  compensating 
gain  in  usefulness  to  the  average  geologist.  For  like  reasons,  a  similar 
simplification  in  classification  was  also  adopted. 

The  references  have  been  gathered  in  tiiree  parts,  each  arranged 
alphabetically  with  cross  references  and  an  index  of  authors. 

Part  I  includes  Oeneral  Bibliographies,  Abstract  journals.  Indexes, 
and  Registers  of  Periodicals  and  Society  publications,  Lists  of  Publica- 
tions of  Official  Surveys  when  in  permanent  forms,  and  Bibliographies 
and  Abstracts  issued  serially.  This  list  deals  with  publications  of  inter- 
est to  geologists.  No  attempt  has  been  made  to  include  such  works  as 
Revue  Bibliographique  UniverseUe,  Reader's  Guide  to  Periodical  Literature, 
and  other  bibliographic  aids  well  known  to  librarians  and  bibliographers. 

Part  II  includes  Bibliographies  of  Special  Subjects  issued  separately 
or  in  connection  with  monographic  studies.  These  are  grouped  under 
a  single  alphabet  including  regional,  stratigraphic,  and  faunal  rubrics. 
Only  one  master  entry  with  cross  references  has  been  made  and  its 
choice  has  been  determined  by  the  major  interest  underljring  the  com- 
pilation of  the  bibliography.    Thus,  a  ''Bibliography  of  the  Miocene 
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Molluscs  of  Maryland"  might  have  been  gathered  to  include  only  thoee 
works  referring  to  Maryland  or  to  include  references  to  those  dealing 
with  other  mollusca  or  Miocene  deposits  found  useful  in  preparing  the 
accompanying  monograph.  In  such  editorial  selection  there  is  neces- 
sarily a  greater  likelihood  of  error  and  almost  certain  difiFerences  of 
opinion.  The  motive  has  been  to  place  the  major  entry  where  it  would 
most  probably  be  sought  and  the  cross  references  where  they  might  be 
serviceable.  When  the  same  bibliographies  have  been  issued  several 
times  only  the  latest  edition  has  been  cited. 

Part  III  includes  Personal  Bibliographies  and  Necrologies  with  at- 
tached bibliographies  found  in  geological  literature  and  bibliographies 
of  geologists,  mineralogists,  and  paleontologists  issued  elsewhere. 

The  errors  of  omission,  transcription,  and  classification  have  been 
eliminated  as  far  as  possible,  yet  no  one  can  realize  more  fully  than  does 
the  compiler  the  fact  that  this  collection  is  far  from  the  ideal  in  com- 
pleteness and  accuracy.  The  extensive  resources  of  the  U.  S.  Geological 
Survey,  the  Congressional  Library,  and  the  Geological  Department  of 
the  Johns  Hopkins  University  probably  include  practically  everything 
dealing  with  American  geological  literature,  but  there  must  be  many 
omissions  of  bibliographies  of  foreign  origin.  Such,  however,  are  chiefly 
those  appearing  in  publications  rarely  available  to  American  geologists. 
In  spite  of  these  and  other  less  manifest  imperfections,  it  is  hoped  that, 
the  compilation  wiU  prove  of  service  to  geologists  generally  and  save 
them  time  for  the  conduct  of  their  manifold  and  important  investi- 
gations. 

If  the  compiler  had  been  allowed  his  way  he  would  have  added  as 
joint-author  the  name  of  Miss  Grace  E.  Reed,  whose  efficient  and  careful 
assistance  has  added  greatly  to  whatever  of  value  there  may  be  in  this 
compilation. 

Johns  Hopkins  Univebsitt, 
March,  1923. 
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by  subject. 

BIbUographia  geologica.  Repertoire 
des  travauz  ooncemant  lea  sci- 
ences g^ologiques  dress^  d'aprte  la 
classification  d6cimale.  .... 
Bruxelles,  1897-  7  (1896- 

1904.  General.)  Editors:  1897-, 
M.  Mourlon,  with  the  collaboration 
of  G.  Simoens.  In  two  series:  A. 
Covering  works  published  before 
1896.  B.  Works  published  1896- 
1904. 
*Bibliographie  der  deotschen  natur- 
wissenschaftlichen  Litteratur.  He- 
rausgegeben  im  Auftrage  des 
Reichsantes  des  Innem  von  deut- 
schen  Bureau  der  international 
Bibliographie  in  Berlin.  Jena,  I 
Jahrg.  1901. 

Bibliographie  geologiqne  du  Portu- 
gal et  de  ses  colonies  1893- 
[Beginning  with  1913-  by  P. 

Choffat  and  E.  Fleury.  1893-1895 
bear  titles  of  Bibliographie  only.] 
Portugal.  Serv.  geol.,  Comm.  3-  , 
1895-  .  1893-97,  vol.  3,  104- 
108.  294-299  (134  entries);  1894- 
1900,  vol.  4,  228-236  (112  entries); 
1898-1902,  vol.  5,  254r-277  (175 
entries);  1902-05,  vol.  6,  197-210, 
213,  365^76  (137  entries);  1906- 
07,  vol.  7,  187-221   (86  entries); 


^The  term  **  current"  applies  to  the  period 
of  the  biUiography,  not  to  the  date  of 
publication.  Many  of  the  entries  listed  have 
oeased  publication. 

*Not  seen. 


1908-09,  vol.  8.  181-216  (103  eur 
tries);  1910-12,  vol.  9,  248-288 
(154  entries);  1913,  vol.  10,  234- 
263  (86  entries);  1914,  vol.  11, 
145-198  (120  entries).  (1107  en- 
tries.    1893-1914.     Regional.) 

Bibliography  of  Horth  American 
geology  for  1732-  with  sub- 

ject index  .  .  .  Washington, 
1896-  .  U.  S.  Geol.  Surv.. 
Bull.  127-  .  1732-1891,  BuU. 
127,  authors  and  subjects  com- 
bined; 1892-1900,  Bulls.  188,  189 
(6548  entries);  1901-1905,  Bull. 
301  (ca  10,946  entries);  1906-07, 
Bull.  372  (2672  entries);  1908, 
Bull.  409  (1215  entries);  1909, 
Bull.  444  (1305  entries);  1910, 
BuU.  495  (1410  entries);  1911 
Bull.  524  (1266  entries);  1912, 
Bull.  545  (1275  entries);  1913, 
Bull.  584  (1357  entries);  1914. 
Bull.  617  (1357  entries);  1915, 
Bull.  645  (1227  entries);  1916, 
Bull.  665  (1281  entries);  1917, 
BuU.  684  (1194  entries);  1918, 
BuU.  698  (1099  entries);  1919, 
(1732-  Regional.)       1732- 

1891  by  N.  H.  Darton.  1892- 
1895  by  F.  B.  Weeks,  1906-07  by 
F.  B.  Weeks  and  J.  N.  Nickles. 
1908-  by  J.  N.  Nickles. 

Bibliography  of  petroleum  and  allied 
substancea;  by  E.  H.  Burroughs. 
U.  S.  Bur.  Mines,  Bull.  149- 

1915,  BuU.    149    (1455    entries); 

1916,  Bull.    165    (1357    entries); 

1917,  Bull.    180    (1489    entries); 

1918,  BuU.  189  (1725  entries); 
1919-20,  in  press.  (6026  entries. 
1915-         .     General.) 

Fdrteckning  Ofver  avenak  geologisk, 
paleontologisk,  petrografisk  och 
mineralogisk  Utteratur  .  .  .  av 
F.E.  Ahlander.  Geol.  Fdren. 
Stockh.  Fdrh.,  23,  1901- 
1899-1900.  vol.  23,  185-198  (231 
entries);  1901-03,  vol.  25,  432-448 
(293 entries);  1904-06,  vol.  29,  49- 
67  (271  entries);  1907-17.  vol.  41, 
539-606  (1036  entries);  1918-19, 
vol.  42,  453-464  (193  entries); 
(2024  entries.  1899-1919.  Re- 
gional.) 
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CATALOGUE  OF  PUBLISHED  BIBLIOGRAPHIES 


10  OeolocicAl    society,   London.    Geo- 

logical literature  added  to  the 
Geological  society's  library  daring 
the  half-year  ended  December, 
1894-  [No.  1]-  (1895- 

General.) 

11  Oeologisches  Zentralblatt,  1,  1901— 

(General;  oovers  literature 
of  all  countries  by  reviews  and 
indexed.) 

12  Index  bibliographiqoe  .    .    .  par  N. 

I.  Kridtafovid.  Ann.  g6ol.  et  min. 
Rubs.,  7.  1896,  1901,  vol.  7-II, 
1-47,  (2807  entries);  1902,  vol. 
8-II,  1-66,  (2237  entries);  1903. 
vol.  9-II,  1-62,  (2069  entries); 
1904,  vol.  10-11.  1-54,  (2366  en- 
tiles); 1906,  vol.  11-  ,  1-82, 
(3368  entries  includes  Suppl. 
1896-06);  1906,  *1907,  *1908, 
*1909,  *1910,  1911,  vol.  14-  , 
1-76,  (1909  entries);  *1912,  vol. 
15-    ,     1-90.     (Regional.) 

13  International  catalogue  of  scientific 

literature  .  .  .  Published  for  the 
International  Council  by  the 
Royal  society  of  London,  London, 
1902-  .     G.  Mineralogy. 

1-14,  1901-1914;  H.  Geology. 
1-14,  1901-1914;  E.  Paleontology. 
1-14,  1901-1914.     (General.) 

14  The  Mining  world  index  of  current 

literature.  1-  .  Chicago,  1912- 
(1912-  .  General.)  Compiled 
and  revised  semi-annually  from 
index  of  the  world's  current 
literature  appearing  weekly  in 
Mining  and  Engineering  worid. 

15  Die  palaeobotanische  Literatnr.  Bib- 

liographische  t)bersicht  ttber  die 
Arbeiten  aus  dem  Gebiete  der 
Palaeobotanik;  herausgegeben  von 
W.  J.  Jongmans.  1  bd.-  1908- 
(General.) 

16  Recent  articles  on  petroleum   and 

allied    substances;    compiled    by 


*Not  seen. 


E.  H.  Burroughs.  U.  8.  Bur. 
Mines,  Repts.  Invest.  Sories  no. 
2044-  .  1919,  nos.  2044, 2062 ; 
1920,  nos.  2076,  2085,  2093.  2108, 
2120,  2132,  2146,  2155,  2168. 
2172,  2188,  2198.  (1919- 
General.) 
Sees. 

17  "Recent    literature    on    economic 

geology"  [1905-1917].  Eoon. 
Geol.,  1-13,  1906-1918.  (1905- 
17.     General.) 

18  Revue  de    g6ologie  et  des  sciences 

connexes.  1-  .  Li4ge,  1920-  . 
(General.  Indexed  by  subjects, 
abstracted.) 

19  *Reviie  des  travauz  de  paI6ontologie 

v6g6tale  publics  dans  la  oours 
des  ann6es  1893-1906.  Rev.  g6n. 
bot.,  9,  1897:  324-346,  360^384. 
399-415;  10.  1898:  26^2.  6^-80; 
14,  1902:  427-135,  487-496,  539- 
543;  15,  1903:  39-48,  83-^9, 
125-137.  186-192,  235-240,  32&- 
336,  393-400;  470-180;  20,  1908: 
40-44,  90-93,  183-187,  306-313, 
345-349,  379-382,  412-414,  441- 
446.  461-464;  21,  1909:  39-46, 
76-91,  117-123,  208-218,  248-254, 
274-284. 

20  Royal  society,  London.     Catalogue 

of  scientific  papers.  Its  Vols. 
9-17.  [Third  series]  (1874-1883), 
A-Z.  vol.  9-11,  1891-1896.  Sup- 
plementary volume  (1800-1883), 
1902,  vol.  12,  1902.  Fourth  series 
(1884-1900)  A-P.,  vol.  13-17, 
1914-1921.  (180(V-1900.  Gen- 
eral.) 

21  Technos.  Revue  analytiques  des  pub- 

lications techniques  francaises  et 
6trang^res  paraissant  tous  les 
mois.     Paris,    1920-  1-  . 

(General.  Brief  illustrated  ab- 
stracts issued  monthly  including 
applied  geology,  mineralogy  and 
mining.    Quarterly  indices.) 


B.  Indexes  of  Series,  Official  Publications,  etc. 


22  Accademia  della  sdenze  di  Torino. 

Indid  generali  dei  Volumi  XLI-L 
dei  Atti  .  .  .  Torino,  1916,  122 
pp.     (1905-15.    General.) 

23  R.  Accademie  deUe  sdenze  fisiohe 

e  matematiche.  Naples.  Indies 
generale  dei  lavori  pubblicati  dal 
1737  al  1903  .  .  .  (Classe  deUa 
Sooieti  reale  di  Napoli);  di  Fran- 


cesco Bassani.     Napoli,  1904,  pp. 
1-111.     (1737-1903.     Regional.) 
24      K.   Akademie   der   wissenschaftea, 
Munich.  Regster    su    den 

Abhandlungen,  Denkschriften  und 
Reden  .  .  .  1807-1913;  susam- 
mengestellt  von  A.  Hilsenbeok. 
MOnich,  1914,  201  pp.  (1907-13. 
General.) 
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25  K.   Akademie   der  witMnicluiftea, 

Manioh.  Register  su  den  ersten 
50  J&hrgangen  der  Sitiungsber- 
iohte  der  mathematiBche-phsrsikar- 
lische  Elaaae,  1800-1010;  lusam- 
mengestellt  von  A.  Hilaenbeck. 
Manich.  1913,  152  pp.  (1860- 
1010.     General.) 

26  Ameiican    geologist.        Index    for 

VolumeB  I-XXVI.  In  36,  no.  6, 
1905,  150  pp.  (1888-1905 
General.) 

27  Annalea  dea  minea.    Table  alpha- 

Mtiqiie  et  analytique  dea  mati^rea 
contenuea  dana  la  9e  s^rie  .  .  . 
Paria,  1904.  501  pp.  (1892-1901. 
General.) 

28  AuatrU.    Oeologiache  Reichaaiittalt. 

General-regiater  .  .  .  B&nde41- 
50  dea  Jahreabuchea  und  1891- 
1900  der  Verhandlungen  .  .  . 
von  Anton  Matoaoh.  Wien,  1905, 
210  pp.  B&nde  51-60  dea  Jahr- 
buchea  und  1901-10  der  Ver- 
handlungen .  .  .  von  A. 
Matoach  und  £.  Spongier.  Wien, 
1920,  267  pp.  (1891-1910. 
General.) 
CALIFORNIA,  see  606. 

29  Canada.    Dept.    of    minea.    Minea 

branch.  Catalogue  of  publioa- 
tiona  of  the  Minea  branch  (1907- 
1911)  .  .  .  Ottowa.  1912.  135 
pp.  Jte  Publ.  no.  104.  (1907-11. 
Regional.) 

30  Canada.    Geological  annrey.    Anno- 

tated catalogue  of  and  guide  to  the 
publications  of  the  Geological 
survey.  Canada,  1845*1917  by; 
W.  F.  Ferrier.  Ottawa,  1920, 
544  pp.  lU  Publ.  no.  1723. 
(1845-1917.     Regional.) 

31  ,  General  index  to  the  re- 
ports of  progress  1863-84;  com- 
piled by  D.  B.  Dowling.  Ottawa, 
1900,  475  pp.  (1863-84.  Re- 
gional.) 

32      .     General  index  to  reports 

1885-1906;  compiled  by  F.  J. 
Nicholaa.  Ottawa,  1908. 1014  pp. 
(1885-1906.    Regional.) 

33  Canadian  mining  inatitnte.    Indioea 

to  namea  of  authora  and  subjects 
of  the  papers  preaented  to  the 
Canadian  »wii»»«g  institute,  the 
Federated  Canadian  mining  inati- 
tute  and  the  antecedent  Pro- 
vincial Tnining  sodetics,  1891- 
1903;  by  B.  T.  A.  Bell.  Canad. 
Min.  Inst..  Trana.  6,  1903:  1-31. 
(1891-1903.    Regional.) 


•Not 


34  Cape    of    Good    Hope.    Geological 

commission.  Index  to  the  annual 
reporta  ...  for  the  yeara  1896- 
1903;  compiled  by  E.  H.  L. 
Schwara.  Cape  Town,  1904,  52 
pp.     (1896-1903.     Regional.) 

35  Deotache  geologiache  Geaellachaft 

Register  .  .  .  ftlr  die  B&nde 
1-50  (1848-98).  Berlin,  1903. 
361  pp.     (1848-98.     General.) 

36  ^Devonahire   aaaodation.     [Tranaao- 

tions.  Index  to  geological  papers. 
Vols.  I-XXIV.  1862-1902] ;  by 
J.  G.  Hamling.  Ita  Trana.  88. 
1905:  768-786. 

37  Fortachritte   der  praktiachen   Geo- 

logie  .  .  .  Zugleich  General- 
Register  der  Zeitschrift  fQr  prak- 
tische  Geologie  .  .  .  ;  von  Max 
Krahmann.  Jahrgang  I  bta  X. 
1893-1902.  BerUn.  1903.  410  pp. 
Jahrgang  XI  bis  XVII.  1903-09. 
Berlin,  1910, 454  pp.  (1893-1909. 
General.) 

38  Geological    magazine.        Index    to 

.  .  .  1874-1903;  compfled  by 
Ellen  8.  Woodward.  Edited  by 
Henry  Woodward.  London,  1905, 
295  pp.       (1864-1903.     General.) 

39  Geological  aodety  of  America.    Bul- 

letin  .  .  .  Index  to  volumea 
1-10.  Rochester,  1900,  209  pp. 
Index  to  volumes  11  to  20. 
N.  Y..  1910.  422  pp.  Index  to 
volumes  21  to  30.  N.  Y.,  1920, 
325  pp.     (1890-1919.     Regional.) 

40  Geological  aodety  of  South  AMca. 

Transactions  and  proceedinga. 
Index  to  the  firat  thirteen  volumea 
1897-1900  compiled  by  A.  Rey- 
nell.  Johanneaburg  and  London, 
1915.      196      pp.  (1897-1900. 

Regional.) 

41  Oeologiache  Rondachan.  Inhaltsver- 

idchnis  su  Band  I-V  (1910-1914). 
In  Vol.  5,  1915,  24  pp.  (1910-14. 
General.) 

42  Geologiache  Zentralblatt.     General- 

register  BU  Band  1-15.  Leipsig, 
n.d.472pp.    (1901-11.    General.) 

43  Geologii^  f  Oreningena  i  Stockholm 

f5rhandlingar.  General  register 
till  Band  XI-XXI  eller  &rg&ngame 
1889-99.  Stockholm.  1900.  162 
pp.     (1889-99.     Regional.) 

44      .    General  register  till  Band 

XXI-XXXI  eller  &rg&ngame 
1900-09.  Stockholm.  1911.  102 
pp.     (1900-09.    Regional.) 

45  Geologista'  aaaodatioA,  London.    A 

daasified  index  to  the  contents 
of  the  Proceedings  of  the  Geol- 
ogists' aaaodation.  Vols.  I-XX; 
by  G.  W.  Young  and  W.  Wright. 
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46 


In    iU    Vol.    21,    190»-10:    i-zi. 
(1859-1908.    General.) 

An  index  to  the  Proceed- 


incB  of  the  Geologiets'  aaaodation, 
Vob.  XXI-XXX.  1909-19.  with 
a  chronological  list  of  the  longer 
excursions:  1^  G.  8.  Sweeting. 
London,  1920,  44  pp.  (1909-19. 
General.) 

47  *G«ni7J    Zomal.        Table    g6n6rale 

.  .  .  1886-96  by  A.  O.  Ivanov. 
St.  Petersburg,  1902,  pp.  1-118. 
1896-1901  by  Aleksej  Karpinskij. 
St.  Petersburg,  1902.  1902-05 
by  Aleksej  Karpinskij.  St. 
Petersburg,  1906. 
47a  Great  Britain  Geological  Snnrey.  List 
of  memoirs,  maps,  sections,  etc., 
published  by  the  geological  sur- 
veys of  Great  Britain  and  Ireland 
and  the  Museum  of  practical 
geology.   To  3lBt  May,  1918. 

48  *Grenoble,     UnlTersit^.         Annales. 

Tables  alphab6tique  et  analytique 
des  vingt  premieres  ann6es  (1889- 
1908).     Paris,  1909,  42  pp. 

49  India  Geological  Snnrey.   [Memoirs.] 

Contents  and  index  of  ... 
Vols.  XXI-XXV,  1884-1911;  by 
G.  de  P.  Cotter.  Calcutta,  1916, 
119  pp.     (1884-1911.     Regional.) 

50      .     [Records.]  Index    to 

volumes  XXI-XXX  .  .  .  1887 
to  1897.  Calcutta,  1903,  50  pp. 
(1887-97.     Regional.) 

INDIANA,  see  1427. 

51  Institution    of    mining    engineers. 

[Transactions.]  Vols.  I-XXX. 
1889-1905.  Subject-matter  and 
authors'  indices;  by  Lawrence 
Austin.  Newcastle-upon-Tyne, 
1908,  116  pp.  (1889-1905. 
General.) 

52      -.    Vob.  XXI-XL.     1906-11. 

Indices  to  names  of  authors  and 
subjects  .  .  .  ;  by  Percy  Strse- 
lecki.  London,    1911,   86   pp. 

(1906-11.     General.) 

53  .   .    Vols.  XLI-XLV.       1911- 

18.    Indices  to  names  of  authors 
and    subjects  .    .    .   ;    Yry    Percy 
Strselecki.    London,  1918,  84  pp. 
(1911-18.     General.) 
ITALY,  see  1476. 

54  ^Kiev,  University.      Bulletin.     Index 

93nit6matique  .    .    .  pour  les  an- 
n6ee  1861-1912.    /to  Bull.  1913, 
9:  1-78;  10:  79-128;  11:  129-160; 
12:  161-202.     (1861-1912.) 
MARYLAND,  see  1655a. 

55  *[Mat4iiaiiz  pour  let  etudes  du  sol 

russe].  Inhaltsverseichnis  der 


•Not  seen. 


"Materialy  po  isuoeniju  russldch 
pocv"  Lieferungen  1-23  (1885- 
1913)  von  N.  Leontievskij.  /te 
Vol.  23.  1913:  9^105.  1885- 
1913. 

56  HatorwlMentchaftlicher  Vereins  ffir 

Schleswig-Holstein,  Kiel.  Schrif- 
ten  .  .  .  Register  su  Band 
I-XII;vonR.  Gottschaldt.  Kiel, 
1904,  32  pp. 

57  Henes  jahrbnch  fOr  Mineralogie,  Geo- 

logic und  Palaeontologie.  Reper- 
torium  .  .  .  ftkr  Jahrg&ngel895- 
99  und  die  Beilage-B&nde  IX-XII. 
Stuttgart,  1901,  429  pp.  (1895- 
99.     General.) 

58      .    Repertorium  .    .    .  fOr  die 

Jahrg&nge  1900-04,  das  Central- 
blatt  fOr  Mineralogie,  Geologie 
imd  Palaeontologie  Jahrg&nge  1-5 
(1900-04)  und  die  BeUage-B&nde 
XIII-XX.  Stuttgart,  1906,  593 
pp.     1900-04. 

59      ,    Repertorium  .    .    .  fur  die 

Jahrgftnge   1905-09  .    .    .  Jahr^ 
g&nge  1905-09  imd  die  Beilage- 
BftndeXXI-XXVIII.     Stuttgart, 
1911,587  pp.  (1905-09.  (General.) 

60  Hew  Tork  state  moseom.    Index  to 

publications  of  the  New  York 
state  natural  history  survey  and 
New  York  state  museum  1837- 
1902;  by  Mary  Ellis.  Albany, 
1903,  pp.  237-653.  Ita  BuU.  66. 
(1837-1902.     Regional.) 

61  Forth  of  England  institnte  of  mining 

and  mechanical  engineers.  Sub- 
ject-matter index  of  mining,  mech- 
anical and  metallurgical  literature 
for  the  year[s]  190(M)2.  (1900- 
02.    General.) 

62      .    Transactions.    General  and 

subject-matter  indices.  Vols.  I 
to  XXXVIII.  1852-89.  Edited 
by  M.  Walton  Brown.  Newcastle- 
upon-Tyne.  1902,244  pp.  (1852- 
89.     General.) 

63  Oberhessische     Gesaellschaft     ffir 

Hatur-  and  Heilknnde,  Giessen. 
Bericht.  Register  su  den  B&nden 
1-34    (alte    Folge.  Jahrgang 

1849-1904).  Giessen,  1910,  88 
pp.     (1849-1904.     General.) 

64  Oberrheinischer  geologische  VereiB, 

Stuttgart.  Der  Oberrheinische 
geologische  Verein  in  den  vier 
ersten  Jahnehnten  seines  Beste- 
hens  (1871-1910)  und  seine  Ber- 
ichte.  Geschichte  des  Vereins  u 
Verseichnis  seiner  Vei6ffentlichun- 
gen.  Mit  Authoren-,  Orts,  Sach- 
register  und  Mitgliederveraeich- 
nis;  von  D.  H&berle.  Ita  Ber.  u. 
Versamul.,    43,     1910:     117-183. 
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(309  entries.  1871-1910 
General.) 

65  Ohio.  Geological  Snnrey.  A  rab- 
jeot  index  of  the  publioationB  of 
the  Geological  surrey  of  Ohio, 
from  its  inception  to  and  including 
Bulletin  eight  of  the  Fourth  series; 
by  A.  G.  Derlqr.  It$  BuU.  6, 
pt.  1.  1906:  1-234.  (1838-1906. 
Regional.) 

06  Oatario.  Bureau  of  Mines.  List 
of  publications  including  reports, 
maps  and  bulletins  (revised  to 
August  1,  1915);  compiled  by 
W.  R.  Rogers.  Toronto,  1915, 
24  pp.      lU  BuU.  25.     (Regional.) 

66a  Ontario.  Burean  of  Mines.  List 
of  publications  including  reports, 
maps  and  bulletins  for  the  years 
1915  to  1919  inclusive;  compiled 
by  W.  R.  Rogers,  Toronto,  1919. 
6  p.     (Bulletin  25a.) 

67  ^La  P6dologie.       Revue  .   .    .  pen- 

dant les  premiers  diz  ans  1899- 
1908.  Table  systematique;  par 
P.  Otockij.     St.  Petersburg,  1909. 

68  Physikalisch-6konomiachen  OeseO- 

schaft,  Kdnigsberg  in  Pr.Schriften 
.  .  .  (jreneralregister  su  den  Jahr- 
g&ngen  26-50.  1885-1909.  Leip- 
sig,  1911,  63  pp.  (1885-1909. 
Regional.) 

69  Portugal.  Senrico  geologico. 

Ck>munica$oes  .  .  .  Indioe  general 
dos  tomos  I  a  XII  1883-1918; 
redigido  por  Jules  Choffat  e 
revisto  por  Paul  Choffat.  Lisboa, 
1920,  123  pp.  /te  Vol.  12,  8uppl. 
(1883-1918.     Regional.) 

70  Pmsaia.  Oeologische  Landetaaatalt. 

Register  Qber  die  ersten  20  Bftnde 
des  Jahrbuches  .  .  .  Jahrg.  I- 
XX  (1880-1899).  BerUn.  1910, 
550  pp.     (1880-99.     Regional.) 

71  Queensland.  Geological  tunrey. 

Index  ...  to  publications 
.  .  .  ;  by  Russell  Dixon.  lU 
Pub.    135-  (1879-1920. 

Regional.)  Nos.  1-134,  Pub.  135, 
Brisbane,  1901,  26  pp.  Nos.  136- 
177,  Pub.  178,  Brisbane,  1902, 
38  pp.  Nos.  178-196,  Pub.  197, 
Brisbane,  1905,  38  pp.  Nos.  198- 
213,  Pub.  214,  Brisbane,  1908, 
56  pp.  Nos.  215-226,  Pub.  227, 
Brisbane,  1914,  52  pp.  Nos. 
228-239.  Pub.  240,  Brisbane, 
1916,  34  pp.  Nos.  243-254,  Pub. 
255,  Brisbane,  1918,  62  pp. 
Nos.  256-265,  Pub.  266,  Brisbane, 
1920,  44  pp. 


*Not 


72  Rerve    critique    de    pal6oaoologie. 

Deuxi^me  table  dAcennale  (alpha- 
b6tique  par  noma  d'auteurs)  des 
ouvrages  analyses  dans  les  tomes 
XI  a  XX  (1907-1916);  rMigte 
par  Paul  B«d6.  Paris,   1917, 

86  pp.     (1907-1916.     General.) 

73  Revue  nniverselle  des  mines,  de  la 

m^tallurgie  .    .    .  Quatriftme 

s6rie      1903-1912.  Table  des 

mati^res.  Li^ge,  1916,  103  pp. 
(1903-1912.    General.) 

74  Royal  Canadian  institute.     Toronto. 

General  index  to  publications 
1852-1912;  compiled  and  edited 
by  John  Patterson.  Toronto, 
1914,  518  pp.  (1852-1912.  Gen- 
eral.) 

75  Royal  society  of   South  Australia. 

Index  to  the  transactions,  pro- 
ceedings and  reports.  Volume  I 
to  XXIV,  1877-1900;  compiled 
by  R.  J.  M.  Clucas.  Adelaide. 
1907,448  pp.  (1877-1900.  Gen- 
eral.) 

76  Russisch-kaiseiliche  mineralogischo 

GeseOachaft  su  St.  Petersburg. 
Systematisches  Sachs-  und 
Namen-Register  but  sweiten  Serie 
der  Verhandlungen  .  .  .  und 
den  Materialien  sur  Geologie 
Russlands  1895-1909;  von  P.  V. 
Wittenburg.  St.  Petersburg,  1911, 
113pp.     (1895-1909.    Regional.) 

77  Sociedad  nadonal  de  mineria,  San- 

tiago de  Chile.  Indice  jeneral  del 
Boletin  .  .  .  desda  el  15  de  Did- 
embre  de  1883  al  31  de  Diciembre 
de  1919.  /to  Bol.  Afio  36,  33, 
1920:  351-367,  436-452,  518-533, 
601-618.  665-690.  772-811. 
(1883-1919.     Regional.) 

78  Sodeti     geologica     italiana.    Pro- 

spetti  ed  indici  relativi  ai  vol. 
I-XX  (1882-1901)  compUati  dall' 
archivista  Antonio  Neviani. 
Roma,  1902.  127  pp.  Jto  Bol.  20. 
1901.  Appendix.  (1882-1902. 
Regional.) 

79  Sodeti  dsmologica  italiana.    Indice 

generate  del  10  primi  volumni  del 
BolletUno   ordlnato   per   materia 
e  per  autori.    /to  10.  1904-1905: 
281-293.  295-305.     (1895-1905. 
Regional.) 

80  8odit6  bolge  de  geologie  de  pal6on- 

tologie  et  d 'hydrologie.  Tables 
g6n^ales  des  mati^res  des  tomes 
I-XX  du  Bulletin  .  .  .  puUies 
sous  la  direction  du  .  .  .  E. 
Van  den  Broeck.  Bruxelles,  1907. 
272pp.     (1887-1906.     Regional.) 

81  *Sod6t6  des  natnralistes  de  I'unlver- 

dt6    imp6riale    de    Kasan.    Ver- 
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■etchnin  d«r  von  d«r  nAtuifor- 
sohenden  Geeellsohalt  in  Kasan 
herausgegebenen  Sohriften  (1894- 
1909).  /to  Proc^verbauz,  1906- 
09.  40,  1910.  Suppl.  26:  1-20. 

82  8oGi4t6    lnui(«iM    de    minoralogie. 

Bulletin.  Deusd^me  table  d6cen- 
nale  dee  mati^res  Volumes  XI  4 
XX.  Paris,  1900,  90pp.  (1888- 
97.     General.) 

83  *8od4t4  i]np4riale   technique  maae. 

Section  de  Bakou.  General-Regia- 
ter  der  * '  Eaiserlich-Ruarischen 
Geeellaohaft,  Abteilung  Baku," 
von  1886  bis  1904;  par  I.  M.  Piter- 
skij.  Jto  Travauz,  1904,  5:1-98, 
I-VIII. 

84  8oci4t4  neochatelolte  det  adencet 

naturellea.  Tables  de8mati4res  dee 
4  volumes  de  Memoires  et  dee  25 
premiers  du  Bulletin  .  .  .  par 
J.  de  Perregauz.  Neuohatel,  1899, 
185  pp.  Contains  sections  on  geol- 
ogy and  paleontology  and  miner- 
alogy, pp.  106-122. 
84a  Sooth  Australia.  Geological  Dept. 
Catalogue  of  the  publications  of 
the  Geological  Survey  of  South 
Australia;  together  with  other 
official  publications  dealing  with 
the  geology  and  mineral  resources 
of  South  Australia,  /to  Ann. 
Rept.  1914,  Appendix:  11-22. 
(136  entries.  1859-1914.  Re- 
gional.) 
See  a2so  2483 

85  Spain.    Institiito    geol6gico.    Indice 

geogrifico  de  las  publicaciones 
.  .  .  (1873-1919).  Madrid. 
1919,  184pp.  (1873-1919.  Re- 
gional.) 

86  K.  Svenaka  Tetenakapsakademiena, 

Stockholm.  Kungl.  Svenska 
vetenskapsakademiens  shrifter 
1826-1917.  Register  upprftttadt 
af  Elof  Colliander.  Stockholm, 
[1917],  687  pp.  (1826-1917.  Gen- 
eral. Contains  sections  on  geo- 
logy, mineralogy,  petrography, 
paleontology,  paleobotany.) 
TASMANIA.    See  2647a 

87  Tachermak's    mineralogiache    und 

petrographische  MitteUungen. 
Register  su  den  b&nden  XI-XXV. 
Wien.  1907.  81  pp.  (1890-1906. 
General.) 


^Not  seen. 


89 


89a 


90 


91 


88  U.  8.  Geological  torrey.  Catalogue 
and  index  of  the  puUications  of 
the  Hayden,  King.  Powell,  and 
Wheeler  surveys  .  .  .  by  L.  F. 
Schmeckefaier.  Washington,  1904. 
208pp.  /to  BuU.  222.  (1867- 
79.  Regional.) 
U.  S.  Geological  avrrey.  Catalogue 
and  index  of  the  publications  of  the 
United  States  Geological  Surv^ 
1880  to  1901;  by  P.  C.  Warman. 
Washington.  1901.  858  pp.  /to 
BuU.  177.  (1880-1901  Regional.) 
U.  8.  Geological  aorvey.  Cata- 
logue and  index  of  the  publications 
of  the  United  States  Geological 
Survey  1901  to  1903;  by  P.  C. 
Warman.  Washington,  1903,  234 
p.  /to  Bull.  215.  (1901-03. 
Regional.) 
U.  8.  Geological  tnrvey.  A  list  of 
the  publications  of  .  .  .  (not 
including  topographic  maps). 
Washington,  1920,  187pp.  (Issued 
several  times  a  year.) 
Uptala,  University  of.  Geological 
institution.  Index  to  bulletin 
.  .  .  edited  by  H.  Sjogren. 
Volumes  I-X  (1893-1910)  with 
an  appendix  containing  list  of 
exchanges.  Upsala,  1910.  59pp. 
(1893-1910.  Regional.) 
91a  Vienna.  K.  K.  Haturhiatorischea 
hofmnaenm. 

Bibliothekskatalog  der  mineralo- 
gisch-petrographischen  AbteUung 
des  K.  E.  Naturhistorischen  hof- 
museums  nach  dem  stande  vom 
31  desember  1909.  Wien.  1911. 
334  p. 

92  Western  Aoatralia.    Geological  avr- 

vey.  General  index  to  reports. 
1870-1910.  Perth,  1916,  230pp. 
/to  BuU.  60.  (1870-1910.  Re- 
gional.) 

93  Zeitachrift  filr  KrystaUographie  und 

Mineralogie.  Repertorium  der 
mineralogischen  und  krystaUo- 
graphischen  Literatur  vom  An- 
fang  d.  j.  1891  bis  Anfang  d.  j. 
1897  und  Generalregister.  .  .  . 
Band  XXI-XXX;  herausgegeben 
und  bearbeitet  von  £.  Weinschenk 
und  F.  GrQnling.  Leipsig,  1899. 
394pp.  (1893-1899.  General.) 
Zeitachrift  fUr  praktiache  Geologle. 
^ee  Fortschritte  der  praktischen 
Geologic.    No.  37. 
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▲B&A8IVBS. 

94  Maqmitb,  H.  C.    AbraaiTeB  of  New 

York  State.     N.  Y.  8tote  Mue. 

2drd  Rept.  Stote  Oeol.  1008, 1904: 

17&-170.        (45  entries.        189&- 

1902.     Regional.) 
See  1006.  1007.  1740a. 
▲BTSSIHIA.     iSee2310. 
ACADIA.    5ee  NOVA  SCOTIA. 
ADAPTATIOH.     iSee  2809. 2811. 
ADIROHDACK  M0UHTAIH8. 

95  MiiABB.    W.    J.    The   Adirondack 

mountains.    Albany,  1917.  97pp. 
N.    Y.    Stote    Mus.,    BuU.    193. 
(Bibl.  88-92.     82  entries.      1842- 
1917.     Regional.) 
See  2222. 
ADRIATIC  SBA. 

96  Mbrx,   Altrbd.     Die   meereskund- 

liche  Literatur  Qber  die  Adria  mit 
besonderer  BerQcksichtigung  der 
Jahre  1897-1909.  Das  Meeres- 
becken.  Hydrographie,  Meteorol- 
ogie.  Geogr.  Jahresb.  8.  1910: 
33-69.  (280  entries.  1897-1909. 
Regional.) 

ADULA  ALPS.    i8€«190. 

ABHIOMATITB. 

97  SoBLLNBB,  J.    Literatur  Qber  Anig- 

matit  und  ftnigmatit&hnliche  Min- 

eraUen.     N.  J.  f.  Min..  B.  B.  24. 

1907:       478-479.        (14    entries. 

1865-1906.     General.) 
ABOLIAH      OBOLOOT.    See     EOLIAN 

GEOLOGY. 
AFOHAHISTAH. 

98  Hatden.    H.    H.     The   geology   of 

northern  Afghanistan.  Calcutta, 
1911.  97pp.  India  Geol.  Surv.. 
Mem.  39.  I.  (Bibl.  82-84.  33 
entries.       1838-1910.     Regional.) 

99  Sbwabd.    a.    C.     Mesosoic    plants 

from  Afghanistan  and  Afghan- 
Turkistan.  Calcutta,  1912, 57pp. 
India  Geol.  Surv.  Mem..  Pal. 
Ind.  n.  8.  4.  Mem.  4.  (Bibl.  49- 
54.  138  entries.  1828-1911. 
General.) 
APRICA. 

100  Abldt.     T.     Die     Palftogeographie 

des  Nillandes  in  Kreide  und  Ter- 
tiar.  Geol.  Rundsch.  9,  1918; 
47-51.  (101  entries.  1868-1915. 
Regional.) 

101  Abldt,  T.    Die  Verbindung  Mada- 

gascars  mit  Afrika  in  der  geolo- 
gischen  Vorseit.      Geol.  Rundsch. 


102 


103 


104 


IDS 


106 


107 


108 


109 


110 


10.  1919:  63-65  (66  entries 
1894-1916.  Regional.) 
Bbbbbnd.  Fbits.  Die  Stratigrapbie 
des  6stlichen  Zentralafrika  unter 
BerQcksichtagung  der  Besiehungen 
■u  Sfkdafrika.  Berlin,  1918,  148pp. 
Beitr.  geol.  Erfors.  Deuts.  Schuto. 
15.  (BiU.  6-27.  801  entries. 
1891-1917.  Regional.) 
Cbudbau,  R.  Recherdies  for  la 
tectonique  de  FAfrique  oedden- 
tale.  Soc.  gfiol,  France..  BuU.  4 
s6r.  18.  1918:84-87.  (80  entries. 
1882-1918.  Regional.) 
GxTiLLBMAiN.  C.  Ergebuis  der  Un- 
tersuchungen  verschiedener  Bod- 
enarten  Kameruns.  Prussia. 
Geol.  Landesanst..  Abh.  n.  f.  62, 
1909  :  433.  (9  entries.  1891- 
1905.  Regional.) 
Hbnnio,  Edwin.  Zur  Palftogeo- 
graphie des  afrikanischen  Meso- 
loikums.  Branca  Festschrift, 

1914:  120-123.     (95  entries.  1870- 
1913.     Regional.) 
Knox,  Albxandbb.    Notes  on  the 
geology  of  the  continent  of  Africa, 
with  an  introduction  and  bibliog- 
raphy.       London.    1905.    165pp. 
(Bibl.     115-140.        757    entries. 
1790-1905.     Regional.) 
KoBBT.  W.    Ergebnisse  der  neueren 
geologischen    Forschung    in    den 
deutschafrikanisohen       Schutoge- 
bieten.      Berlin,   [1914],   264  pp. 
Beitr.  geol.  Eriors.  Deuts.  Schuts 
1.    (Bibl.  4-5.   391  entries.   1896- 
1913.    Regional.) 
Kbbnkbl,    E.     Die    Entwickelung 
der    Kreideformation    auf    dem 
afrikanischen  Eontinente.     Geol. 
Rundsch.  2.  1911:  330-334.    (109 
entries.     1852-1911.       Regional.) 
Lbmoinb,  Paul.     Afrique  ocdden- 
tale.  .    .    .     Heiddberg,  1913.  88 
pp.    Handb.  reg.  Geol.  14.  (Bibl. 
66-78.    374  entries.      1850-1911. 
Regional.) 
Studt.  F.  E.    The  geology  of  Ka- 
tanga and  northern  Rhodesia;  an 
outline  of  the  geology  of  south 
central    Africa.    Geol.     Soc.     S. 
Afr.,   Trans.    16,    1913:    98-102. 
(92   entries.       1807-1910.       Re- 
gional.) 
See  1614a,  2182,  2790. 
See   aUo    subdivirions    as    Algeria; 
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Afriea;    Kamcnm: 

BCosunfaiqiM:       Nfla;      BtlrmwBB 

Uand;  Sooth  Afnea;  Soothwcrt 

Afneft;    Tocd;    Tuiih. 
ALABAMA.    8m  «56.  859.  1652.  2323. 
ALASKA. 
Ill      AnrooD.  W.  W.    Geoloor  and  min- 

•nl    wtmouTvm   off    porta   off    the 


1011.  137pp.  U.  8.  GeoL  Sorv.. 
BoIL  467.  (BiU.  132-133.  39 
entriea.     1871-1909.     Regioiua.) 

112  Bbooks.  A.  H.    The  seosm^  and 

geology  off  Aluelre  A  ■nmmeiy  off 
ezistuig  knowledce.  .  .  .  Wash- 
ington.  1906.  327pp.  U.  8.  Geoi. 
Sanr.,  Ptoff.  Paper  45.  (PubL 
298-^08.  283  entriea.  1782- 
1906.    Regioiial.) 

113  BaooKB.  A    H.    The  geography  off 

Alaaka,  with  aa  oatline  off  the 
geomorphology.  Int.  Geog.  Cong.. 
Kept.  8,  1905:  204-230.  (34 
entziee.     1890-1904.     RegionaL). 

114  BaooKS,    A.    H.    The  mineral   re- 

souroes  off  Alaska.  Am.  Bfin. 
Cong.  1905,  1906:  209-214.  (23 
entriea.  n.d.  Regional.) 
lis  Bbooks.  a.  H.  Recent  puUications 
on  Alaska  and  Yukon  Territory. 
Eoon.  GeoL  1,  1906:  340-359. 
(29   entries.    n.d.     Regional.) 

116  CAPPa,  S.  R.     The  Chisana-White 

riTer  district,  Alaska.  Washing- 
ton, 1916.  130pp.  U.  8.  Geol. 
8iirv.,  Bull.  630.  (Previous  work, 
10-11.  8  entries.  1892-1914. 
Regional.) 

117  Capps,  S.  R.,  and  Johnson,  B.  L. 

The  Ellamar  district,  Alaska. 
Washington,  1915,  125pp.  U.  8. 
Geol.  8urv.,  Bull.  605.  (Litera- 
ture, 52-61.  21  entries.  1899- 
1913.     Regional.) 

118  Fat,  A.   H.     Geology  and  mining 

off  the  tin-deposits  off  Cape  Prince 
off  Wales,  Alaska  Am.  Inst.  M. 
E  .,  Trans  ,  38,  1908:  682  (14 
entries.     1903-07.     Regional.) 

119  Hanna,    G.    D.     BibUography    off 

Pribiloff  Islands,  geology  and  pal- 
eontology. Am.  Joum.  8ci.  4  ser. 
48,1919:  223.  (10  entries.  185(V- 
1919.    Regional.) 

120  Habbxnoton,    G.   L.     The   Anvik- 

Andreaffski  region  Alaska  (includ- 
ing the  Marshall  district).  Wash- 
ington, 1918,  70pp.  U.  8.  Geol. 
8urv.,  Bull.  683.  (Early  history 
and  previous  work,  6-9.  18  en- 
tries.    1842-1915.     Footnotes.) 

121  LaviiNawBLL,  E.  db  K.     The  Can- 

ning river  region  northern  Alaska. 


U.  &  GeoL  Soft..  Ptoff.  Paper  109, 
1919:  09.  (21  entriea.  1826- 
1912.  RflgmaL) 
122.  Mowir.  F.  H.,  and  Knopf,  Anouv. 
Mlneni  naooreas  off  the  Nabesba- 
White  liver  distriet.  Alaska.  .  .  . 
1910,  64pp.  U.  8. 
^  BnU.  417.  (Bibl.  9. 
4  entriea.      1892-1903.  Regional.) 

123  P6MFBCSJ,  J.  F.    Jura-ffoasOiea  ans 

Alaaka.  Rnas.  k.  min.  Gesdl., 
Ve^  2  ser.  38.  1900:  243-244. 
(lOeatriea.  1850-1900.  Regional.) 

124  PuMnroioN.  C.  W.     Methods  and 

eosto  off  gravel  and  plaew  w»««i"g 
in  Alaaka.  WaaUngton.  1905, 
273pp.  U.  8.  Geol.  8urv., 
BnU.  263.  (BifaL  261-262.  36 
entriea.     1885-1905.       Regional.) 

125  ScBOKADNB.  F.  C    A  reconnaissance 

in  northern  Alaska  across  the 
Rocky  Moontains  .  .  .  and  the 
Arctic  coast  to  Cape  Lisbome,  in 
1901.  Washington.  1904,  139pp. 
U.  8.  GeoL  Surv..  Pn^.  Paper  20. 
(List  off  works,  31-33.  40  entries. 
1784-1902.    Regional.) 

126  Tabb.   R.   8.,   and   Mabtin,  Law- 

BNNCN.  Alaskan  glacier  studies 
off  the  National  Geographical 
8ocie^  in  the  Yakutot  Bay. 
Prince  William  Sound  and  lower 
Copper  river  regions.  Washing- 
tion.  1914.  498pp.  (Many  ffoot- 
notes.    Regional.) 

127  Wright,   F.   E.,   and  C.   W.     The 

Ketchikan  and  Wrangell  ™iw«"g 
districts.  Alaska.  Washington, 
1908,  210pp.  U.  8.  Geol.  Surv., 
BuU.  347.  (Literature,  14-15. 
14  entries.  1863-1906.  Regional.) 
See  466,  715,  734.  1617,  2048,  2680, 
2727. 
ALBAHIA. 

128  Abthabbb,  Gubtav  von.     Die  Trias 

von  Albanien.  Beitr.  Palftont. 
Oesterr.-Ung.  24,  1911:  195-196. 
(44  entries.  1878-1910.  Re- 
gional.) 

129  GoKBBL.    FBTTf.    Einc    geologische 

Kartierung  im  masedomsch- 
albanischen  Grenigebiet  beider- 
seits  des  Ochrida-Sees.  Sachs. 
Akad.  Wiasen.  Leipsig,  Ber.  u.  d. 
Verb.  71,  1919:  275-276.  (18 
entries.     1894-1918.       Regional.) 

130  NoPCSA,  F.  Babon.     Zur  Cxcologie 

von  Nordalbanien.  Austria.  Geol. 
Reichsanst.,  Jahrb.  55,  1905: 
144-146.  (97  entries.  1837- 
1904.     Regional.) 

131  Nopcsa,  F.  Baron.     Zur  Geschichte 

der  Kartographie  Nordalbaniens. 
Geogr.  Gesell.  Wien,  Mitth.    59, 
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1916:     579-685.       (128     entries. 
1513-1015.     Regional.) 
ALBBRTA. 

132  DowLXNG,  D.  B.    Geologieal  notes 

to  aceompany  map  of  Sheep  river 
gaa  and  ofl  field,  Alberta.  Otta- 
wa, 1014,  26pp.  Canada  Oeol. 
Surv.,  Mem.  52.  Geol.  ser.  42. 
(Bibl.  22.  17  entries.  n.d. 
Regional.) 

133  GwxLUM,  J.  C.     A  partial  bibliog- 

graphy  of  publications  referring 
to  the  geology  and  mineral  indus- 
try of  Alberta,  British  Columbia 
and  the  Yukon.  Canad.  Min. 
Inst.,  Joum.  11,  1008:  433-444. 
(172  entries.  1876-1007.  Re- 
gional.) 

134  Stbwabt,    J.    S.     Geology    of    the 

disturbed  belt  of  southwestern 
Alberta.  Ottawa,  1010,  71pp. 
Canada  Geol.  Surv.,  Mem.  112. 
Geol.  ser.  03.  (Bibl.  2-3.  10 
entries.  1875-1015.  Regional.) 
Sm  466,  610,  618,  033,  2155. 
ALOAB. 

135  Kabpinbxt,   A.     Die   Trochilisken. 

St-Petersbourg,  1006,  166pp. 
Russian  and  German  text.  Russia. 
Com.  g6ol.,  Mem.  n.f.  27.  (Liter- 
atur,  161-163.  03  entries.  1800- 
1001.    General.) 

136  PiA,  Julius  y.     Neue  studien  Qber 

die  triadischen  Siphoneae  verticil- 
latae.    Beitr.    Pal&ont.    Oesterr.- 
Ung.,     26.     1012:     61-65.     (134 
entries.     1841-1010.     General.) 
See  2071. 
ALOBBIA. 

137  Blatac,  Jobxph.     Esquisse  g^ologi- 

que  du  bassin  de  la  Seybouse  et  de 
quelques  regions  voisines.  Alger, 
1012,  488pp.  (Bibl.  36-56.  204 
entries.     1743-1010.     Regional.) 

138  Dabbsts    db     jjl    Chavannb,     J. 

Recherches  g6ologiques  et  p&leon- 
tologiques  dans  la  region  de 
Guelma  (Alg6rie).  Alger,  1010. 
317pp.  (Princ.  puU.,  10-24.  07 
entries.     1838-1000.       Regional.) 

130  Gbntil,  Louis.  Esquisse  strati- 
graphique  et  p6trographique  du 
bassin  de  la  Tafna  (Alg6rie). 
Alger,  1002,  636  pp.  (PuU., 
43-60.  211  entries.  1743-1001. 
Regional.) 

140  JoLXAUD,  LioNCB.  fitude  g^ologi- 
que  de  la  chaine  numidique  et  des 
monts  de  Constantine  (AIg6rie). 
MontpeUier,  1012,  436pp.  (Bibl. 
11-21.  164  entries.  1838-1911. 
Regional.) 

^Not  seen. 


141  LiflTB    des   prindpales  publications 

ooncemant  les  regions  traversAes 
par  la  soci6t6.  Soo.  gfioh  France, 
Bull.  3  ser.  24,  1806:  018-^22. 
(103  entries.    1830-06.   Regional.) 

142  *Platfaib,  R.  L.    Supplement  to  the 

bibliography  of  Algeria.  London, 
1808. 

143  Savobnin,  J.    fitude  g6ologique  de 

la  region  du  Hodna  et  du  plateau 
86Ufien.  Alger,  1020,  400pp.  Al- 
geria. Serv.  carte  g6ol..  Bull. 
2  ser.  7.  (Bibl.  13-32.  360 
entries.  1743-1018.  Regional.) 

143a  Stainibb,  X.  Les  tufs  gypseux  et 
calcaires  du  Bas-Sahara.  Soc. 
beige  g^ol.  Bruz.,  Bull.  26,  1012: 
110-20.  (18  entries.  1862-1010. 
Regional.) 
See   2160a,    2164. 

ALKALI  DEPOSITS. 

144  SoHULTi ,  A.  R.     Deposits  of  sodium 

salts  in  Wyoming.     U.  S.  Geol. 
Surv.,  BuU.  430,  1010;  680.     (10 
entries.     1842-1004.     Regional.) 
ALPS. 

145  Ampfbbbb,     Otto    and     Hammbb, 

WiLHBLM.  Geologischer  Quer- 
schnitt  durch  die  Ostalpen  vom 
AUgftu  sum  Gardasee.  Austria. 
Geol.  Reichsanst.,  Jahrb.  61, 1011 : 
571,  603-604,  631-632,  640,  662- 
663,  700.  (130  entries.  1853- 
1011.    Regional.) 

146  Anobub  d'Ossat,  G.  db.    Seconda 

contribuiione  alio  studio  della 
fauna  fossile  paleoioica  delle  Alpi 
Camiche.  Accad.  d.  Linoei.,  Atti. 
ser.  5,  Mem.  3,  1800:  11-13. 
(64  entries.    1832-08.    Regional.) 

147  BisTBAM,     A.     freiherr    von.       Das 

Dolomitgebiet  der  Luganer  Alpen. 
Geologische-paUontologische  Stu- 
dien in  die  Comasker  Alpen.  II. 
Naturf.  Gesell.  Freiburg  i.  B.,  Ber. 
14,1004:3-6.  (82  entries.  1862- 
1003.  Regional.) 

148  Blaab,      J.     Geologischer     Fahrer 

durch  die  Tiroler-  und  Vorarl- 
berger  Alpen.  Innsbruck,  1002, 
7v.  in  1.  083pp.  (6.  Literatur 
und  Register,  847-006.  1057  en- 
tries,  1860-1002.     Regional.) 

149  Blanchabd,  Raoul.    La  structure 

des  Alpes.  Grenoble,  Univ.,  Ann. 
27,  1016:  322-325.  (41  entries. 
1883-1012.     Regional.) 

150  BoNNBT,  T.  G.     The  building  of  the 

Alps.  London,  1012,  384pp.  (46 
entries.     1871-1011.     Regional.) 

151  CoBNBUUS,     H.     P.    Ober    einige 

Probleme  der  penninischen  Zone 
der  Westalpen.     Geol.  Rundsch., 
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ISS      GjLOsnHst.  E.    U 

mi  4*  MoRim.    T  ■■■■■■.  Cair. 

Lmb.  wM^  BttIL  SIX  1916:   3»^3S. 

iismiMiL  iS9i>>i9iiL  Biaiimil ) 

ISi      HAmr,  P.  F.    AIl<te«r  Alpoi  nd 

G<bwt>L        GmL 

L.  9,  1911:  a07-a(KL    (17 

190^11.     RccmmI.) 

1ST         HaUT.      F.      F.      RlltlMMl      MMT 

gp  Ml  atf ornkiMMT**  i*  4bb  doit^ 
•r^cB  Alpcm     G«ol.  RukIsc^  S. 
1915:  112-114     (44  wtXM   18C^ 
1913      IU«>om1.^ 
ISS      HaMMWB.    WitJBsuf.    Di*    OiUi 
grappe  wmI  dw  CiaT«Ut»rlilrm»» 
Ai»tria.G«ol.   RcidMuM.,  Jakrik 
58,     1906:    Sl-«a.     (39    wiriea. 
1840-1907.     R^mmI.) 
159      Hamisu    C.    a.    Dm   geolocMciwtt 
Verhftltniase    dw    SUdabdac^iuc 
des  Allstuer  Hanptkmmmet  wad 
m&OMt   lAdlicbea    Seitciiisto   tob 
Raubcem      bis      lun      Wildea. 
Deatsch.  8«ol.  G«seU.,  tmU  63» 
1911:35-^7.     (63  entXM     1850- 
1909.     RecioBftl.) 
ItfO      Hum,  Abnold.     Zor  Tektoiuk  des 
Fljraeiiee  in  den  Setliclien  Schwet- 
■enlpen.         Beitr.     8«ol.    Knrte 
Sehweis.   nJ.  31,   III,    1911:  37 
(20  entries.    1908-10.    Regional.) 
161       Hbutbch,  Vraml    Fortsehritte  in 
der    seologiaclien    Kenntnis    der 
Zentralalpen  wesUieh  yon  Bren- 
ner.    IV.     Das  Gefairge  westlieh 
von    Brenner.     Geol.     Rundseh., 
3.    1912:    557-559.     (55    entries. 
1902-12.     Regional.) 
152      Hbutsch,  Fbans.     Fortsehritte  ia 
der    Kenntnis    des    geologisclien 
Banes  des  Zentralalpen  fistlich  von 
Brenner.      I.      Die  Hohen  Tau- 
•rn.    Geol.    Rundseh.,    3,    1912: 


i«y 


ics 


199 


1T9 


171 


172 


17»-174.    (58    entriss.     1903-10 
L) 

Die  flsterreieh- 
dpen  bis 
kGr«nse(Ost- 
a).    Haidslbsrg.  1915,  153pp. 
leg.    Geol.,   18.    (Liter- 
■tar,  143-151.    254  entries.  1855- 

lMBTri.iJBB.  Habb.  Die  Kreidebild- 
BBSBB  BBd  ihrs  Fauna  am  Stal- 
Ibbst  EA  mad  Rnsenauer  Kopf 
bai  Tais.  Pldaeontogn^ihiea,  48, 
1901:63-«4.  (64  entries.  1792- 
1896l  RpgiiiBsl ) 
JarrsBB.  Fnin^Bic.  La  region  de 
in  BiAAs  de  1a  Honigluh  (Pr6alpes 
baiBoises).  Tisnsanne,  Univ.  Lab. 
gioL,  BbD.  5.  1904:  7^. 
Jaocabb,  FbAi^bic.  La  region 
RuUi-Gaimflnh  (Prftalpes  m4di- 
BBSs).  SiDSBe.  Lansanne,  Univ. 
LbK  gfaL.  BoO.  11.  1908:  134- 
136.  (37eBtriea.  1834-1906.  Re- 
l) 

W.,  and  RiviL,  J.    Etudes 
daas  les  Alpes  ocd- 
Contributions  k  la  g6ol- 
chatBfw  int4rieures  des 
Alpes    feBBtsises         I.        Paris, 
1904,  627m>>    Franee.  8erv.  carte 
(Bibl.  393-^04.  1188 
1778-1904.    Regional.) 
KoBBB,  L     Alpen  und  Dinariden. 
Gsol.  Rundseh.  5.  1915:  175-176. 
(SOentiieB.  1887-1912.  Regional.) 
Lbbunq,      (Tlbmbkb.       Ergebnisse 
Bsuerer  Spesialforsehungen  in  den 
deutaeben  Alpen.    2.     Die  Erei- 
deschichten  der  bayerischen  Vor- 
alpenaone.       Geol.    Rundseh.   3, 
1912: 483-484.     (47  entries.  1837- 
1912.    Regional.) 
LoBBMB.    Tb.       Monographie    des 
lUscherberges.  Bern,  1900,  63pp. 
Beitr.  geol.  Karte  Sehweis,  nJ.  10. 
(Litteratur,     iii-iv.    27     entries. 
1842-96.     Regional.) 
LuoBON,    Mavbicb.      Les    Lautes 
Alpes  calcairee  entre  la  Liaeme  et 
la  Kaader  (WOdhom.  Wildstrubel. 
Balnihom    et    Torrenthom)  .  .  . 
Berne,  1914,  94pp.     Mat4r.  carte 
g6ol.  Suisse.  n.s.  30.  (Works,  4-10. 
183    entries.       1478-1913.      Re- 
gional.) 
Mabtonnb,         Emmanubl         db. 
Recherches  sur  revolution  mor- 
phologique  des  Alpes  de  Transyl- 
vania    (Karpates     m4ridionalesr 
Paris,  [1907],  286pp.     (Bibl.  xi- 
zzL       176    entries.       1833-1906. 
Regional.) 
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173  Matchatbcbsk,         Fun.         Die 

landeskundliche  literatur  der 
6steiTeiohi«ehen  Alpenl&nd«r  in 
den  Jahren  190&-10.  Oeogr. 
Jahresb.,  9.  1911:  1-37.  (310  en- 
tries.    190^1910.      Regional.) 

174  Obbbhuiimsb,  EuoBN.    Dieftlteeten 

Karten  der  Ostalpen.  Deuteoh.  u. 
oeeterr.  Alpenver.,  Zeit.  38,  1907: 
1-14.  (27  entries.  1623-1906. 
Resional.) 

175  OBBRHTTMifSB,  EuoBN.   Die  ftlteeten 

karten  der  west-Alpen.  Deutsch. 
Q.  oesterr.  Alpenver.,  Zeit.  40, 
1909:  1-20.  (49  entries.  1020- 
1907.    Regional.) 

176  Pbnck,  Aiabbcht,  and  BBt^CKNBB, 

Edttabd.  Die  Alpen  in  eisseital- 
ter.  3vol8.  Leipsig,  1909.  (Bibl. 
footnotes.  130  entries.  184&- 
1904.     Regional.) 

177  PoNTOPPiDAN,  Habald.    Die  geolo- 

gUchen  Verh&ltnisse  des  Rappen- 
alpentales  sowie  der  Berkette 
swischen  Breitach  und  Stillach. 
Geogn.  Jahresh.,  31,  1910:  19-21. 
(81  entries.  1829-1909.  Re- 
gional.) 

178  Pbeiswsrk,    H.        Oberes    Tessin- 

und  Maggiagebiet.  (Geologisohe 
Beschreibung  der  Lepontinisohen 
Alpen,  2.  teil).  Bern,  1918,  pp. 
43-80.  Beitr.  geol.  Karte  Schweis, 
26.  (Literatur,  78-80.  71  en- 
tries.    1783-1918.       Regional.) 

179  Rassmubs,  H.     Der  Gebirgsbau  der 

lombardischen  Alpen.  Deutsch. 
geol.  Gesell.,  Zeit.  65,  1913,  Mo- 
natsberichte,  86-88.  (57  entries. 
1880-1912.     Regional.) 

180  Sacco,  Fbdbbico.    Les  Alpes  ocd- 

dentalee.  Schema  g6ologique. 
Turin,  1913,  196pp.  (Bibl.  5-12. 
ca  100  entries.  1358-1913.  Re- 
gional.) 

181  Salomon,  Wilhblm.     Die  Adamel- 

logruppe,  ein  alpines  Zentralmas- 
siv,  und  seine  Bedeutung  fQr  die 
Gebirgsbildung  und  unsere  Kennt- 
nis  von  dem  Mechanismus  der 
Intrusionen.  I  Teil.  Wien, 
1908,  433pp.  Austria.  Geol. 
Reichsanst.,  Abh.  21,  1.  (Litera- 
tur, 9-14.  130  entries.  1808- 
1907.     Regional.) 

182  ScHLAoiNTWEiT,  Otto.    Geologische 

Untersuchungen  in  den  Bergen 
swischen  Livigno,  Bonnio  und  St. 
Maria  im  Mttnstertal.  Deutsch. 
geol.  GeseU.,  Zeit.  60,  1908:  271- 
272.  (26  entries.  1861-1906. 
Regional.) 

183  Schmidt,   C,   and  Pbbibwbbk,   H. 

Literaturverseichnis  sur  Geologie 


184 


188 


186 


187 


188 


189 


190 


191 


192 


193 


194 


der    Lepontinisohen    Alpen     bis 
Juli    1907.      Beitr.    geol.    Karte 
Sehweia,  26,  I,  1907:  iz-ziv.    (90 
entries.       1796-1907.     Regional.) 
ScHwiMMBB,    RoBBBT.      Dinariden 
und  Alpen.      Geol.  Rundsch.,  6, 
1916: 21-22.     (36  entries.     1881- 
1914.     Regional.) 
Staft,  Hahb  v.    Zur  Morphogenie 
der    Prftglasiallandschaft   in   den 
Westschweiser  Alpen.      Deutsch. 
geol.  GeseU.,  Zeit.  64, 1912:  76-80. 
(149   entries.      1878-1911.      Re- 
gional.) 
Staub,    Rudolf,     uber   Fadesver- 
teilung    und    Orogeneee    in    den 
sQddsUichenSchweiseralpen.  Bern, 
1917,    198pp.      Beitr.  geol.  Karte 
Schweis,  n.f.  46,  III  abt.     (Litera- 
tur, v-viii.      106  entries.      1864- 
1916.     Regional.) 
Stattb,  Rudolf.     Zur  Tektonik  der 
8(ld5stliohenSchweiseralpen.  Bern, 
1916,   41pp.     Beitr.   geol.    Karte 
Schweis,  n.  f.  46,  I  abt.     (Litera- 
tur, vii-viii.      66  entries.      1839- 
1916.     Regional.) 
Tnt^MPT,  Danibl.     Geologische  Un- 
tersuchungen im  westlichen  RhA- 
tikon.    Bern,    1916,  163pp.  Beitr. 
geol.  Karte  Schweis,  n.  f.  46,  II 
abt.     (Literatur,  v-viii.      106  en- 
tries.    1809-1913.     Regional.) 
Van   de   Wiblb,    C.    Les   theories 
nouvelles    de    la    formation    des 
Alpes  et  rinfluence  tectonique  des 
affaissements  M4diterran^ns.  Soc. 
beige  g6ol.,  Bruz.,  BuU.  19,  1905: 
439-440.    (38    entries.    876-1906. 
Regional.) 
WiLCKBNB,  Otto.    Beitrftge  sur  Ge- 
ologie des  Rheinwalds  und  von 
Vals  (Adulagebirge,  GraubQnden). 
Geol.  Rundsch.,  11,  1920:  49-61. 
(69  entries.  1873-1918.  Regional.) 
WiLCKBNB,  Otto.     Neuere  Arbeiten 
ttber  die  Voralpen  swischen  Genfer 
und  Thuner  See,  1908-11,  (s.T.) 
Geol.     Rundsch.     3,     1912:  374. 
(19  entries.      1908-11.  Regional.) 
WiLCKBNB,     Otto.       Hhw     meso- 
soische  Faltungen  in  den  terti&ren 
Kettengebirgen     Europas.    Geol. 
Rundsch.  2,  1911:  261-263.     (36 
entries.     1903-11.     Regional.) 
WiLCKBiTB,  Otto.     Wo  liegen  in  den 
Alpen    die    Wurseln    der    t^ber- 
schiebungsdecken?  Geol.  Rundsch. 
2,   1911:  314-316.       (44  entries. 
1902-10.     Regional.) 
WiNKLBB,  Abtub.       Das  mittlerer 
Isonaogebiet.        Austria.       Geol. 
Reichsanst.,  Jahrb.  70,  1920:  16. 
(25  entries.  1857-1920.  Regional.) 
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195  Ztndbl,  F.    t^ber  den  GebirgBbau 

MitielbQndeiifl.    Beitr.  geol.  Karte 

Schweix,    n.   f.   41,    1912:  36-38. 

(76  entries.  1839-1911.  Regional.) 
See  357,  359a,  1196, 1197, 1241,2429. 
See  aleo  Austria;  Switieriand  and 

local  Bubdivisions. 
ALSACE  LORRAIHS. 

196  Bbnbckk,  E.  W.     tSher  die    'Dolo- 

mitische  region'  in  EUeaBs-Loth- 
ringen  und  die  Grense  von  Mue- 
ohelkalk  und  Lettenkohle.  Alsace 
Lorraine.  Geol.  Landesanst., 
Mitth.  9,  I,  1914:  111-122.  (222 
entries.       1821-1914.     Regional.) 

197  Bbnbckx,  £.  W.     Die  versteinerun- 

gen  der  eisenersformation  von 
Deutsch-Lothringen  und  Luxem- 
burg. Strassburg  i.  E.,  1905, 
598pp.  Alsace  Lorraine.  Geol. 
Landesanst.,  Abh.  n.  f.  6.  (Lit- 
eratur,  569-592.  305  entries. 
1748-1904.     General.) 

198  BOCKINO,  H.     Beitr&ge  sur  Geologie 

des  oberen  Breuschtals  in  den 
Vogesen.  Alsace  Lorraine.  Geol. 
Landesanst.,  Mitth.  12,  1918: 
63-65.  (37  entries.  1789-1918. 
Regional.) 

199  GiGNOux,  M.,  and  Hoffman,  C.    Le 

bassin  p^trolif^e  de  P6chelbronn 
(Alsace),  fitude  g6ologique.  Al- 
sace Lorraine.  Serv.  Carte  g6ol.. 
Bull.  1,  1920:  43-44.  (26  entries. 
1895-1920.    Regional.) 

200  Kbbslbb,  Paul.     Die  terti&ren  K^ 

tenkonglomerate  in  der  Mittel- 
rheinischen  Tiefebene  mit  beson- 
derer  BerQcksichtigung  der  els&s- 
sischen  Vorkommen.  Alsace  Lor- 
raine. Geol.  Landesanst.,  Mitth. 
7,  1911:  281-290.  (173  entries. 
1824-1908.     Regional.) 

201  *Kbbblbb,  p.,  and  Willing,  H.    Die 

geologische,  mineralogische  und 
palaeontologische  Literatur  des 
Saarbeckens  bis  sum  Jahre  1910. 
SaarbrQcken,  1911,  viii+   139pp. 

202  KissLiNG,  Alfrbd.  Geologische  und 

petrographische  Untersuehungen 
aus  dem  Granitgebiet  von  Barr- 
Andlau.  Alsace  Lorraine,  Geol. 
Landesanst.,  Mitth.  9,  1916:  281- 
282.  (16  entries.  1841-1913. 
Regional.) 

203  LiEBHBiM,  E.     Beitr&ge  sur  kennt- 

nis  der  lothringischen  kohlenge- 
birges.  Strassburg,  1900,  292pp. 
Alsace  Lorraine.  Geol.  Lande- 
sanst., Abh.  n.  f.  4.  (Literatur, 
287-288.  28  entries.  1840-1895. 
Regional.) 


*Not  seen. 


204  SoHNAEBBLB,  Ebnbt.    Die  Mineral* 

g&nge  des  oberen  Dollertales  und 
ihre  Nebengesteine.  Alsace  Lor- 
raine. Geol.  Landesanst.,  Mitth. 
9,  1916:  268-270.  (55  entries. 
1771-1913.     Regional.) 

205  Waonbr,   W.     Vergleich  der  jang- 

eren  TertiArablagerungen  des  Kali- 
salsgebietes  im  Oberelsass  mi- 
denen  des  Mainser  Beckens.  Al- 
sace Lorraine.  Geol.  Landesanst., 
Mitth.  8,  1913:  286-287.  (17 
entries.  1854-1913.  Regional.) 
See  64.  482,  1444,  1602,  2005a,  2214. 
ALTAI  MOUHTAINS.         /     .  . ,  Ti  ^ 

206  GBANd,  J.  G.    Les  formes  du  relief 

dans  TAltal  Russe  et  leur  gen^se. 
Helsingfors,  1917,  [128]pp.  Fen- 
nia,  40,  No.  2.  (Bibl.  122-125. 
92  entries.  1769-1915.  Regional.) 

207  Hbbgbnrbdbb,  J.  Zur  Kenntnis  des 

Altais.      Zeit  f.   prak.  Geol.,  17. 

1909:166-177.   (18  entries.   1853- 

1905.     Footnotes.) 
ALUMINIUM.     See  419.  420.  421.  1740a. 
AMBER 

208  Dahms,   Paul.     t)ber  rum&nischen 

Bernstein.       Centrslbl.    f.    Min. 
1920:  117-118.  (18  entries.  1891- 
1920.     Regional.) 
5«el430.       r.      ^         f.  N 

AMBON  ISLAHD.  VJ^n    ^'  "'^-.t^ot^) 

208a  Vbrbbbk.  R.  D.  M.  Geologische 
beschrijving  van  Ambon.  Jaarb. 
Mijnw.  Ned.  O.-Ind..  34,  1905, 
Wetenschap.  gedeelte,  23-27.  (50 
entries.  1705-1903.  Regional. 
French  edition  with  title:  Descrip- 
tion g^ologique  do  i'tle  d' Ambon. 
Batavia,     1905.    323pp.) 

AMMONITES.    See  AMMONOIDEA. 

AMMONOIDEA. 

209  B(^SB,  Emil.     On  a  new  ammonite 

fauna  of  the  Lower  Turonian  of 
Mexico,  Texas,  Univ.,  Bull.  1856, 
1918:     180-183.         (41     entries. 
1849-1912.     General.) 
See  1519. 

210  BoGOBLOwsKT,   N.   A.     Materialien 

sur  Kenntniss  der  untercretacis- 
chen  Ammonitenfauna  von  cen- 
tral- und  nord-Russland.  St. 
Petersbourg,  1902,  161  pp.  Rus- 
sian text.  German  r6sum6.  Rus- 
sia. Com.  g6ol.,  M6m.  n.  s.  2. 
(Literature,  3-^.  50  entries. 
1822-1900.     Regional.) 

211  CoLLOT,    Louis.    Les    Asptdoceras 

des  couches  a  minerai  de  fer  de  la 
c6te  d'Or.  Soc.  g6ol.  France. 
Bull.  4  s6r.  17,  1917:  18-19.  (22 
entries.    1849-1907.    Regional.) 

212  DouviLLB,    Hbnbi.    Evolution    et 

classification     des     Pulohelliid^s. 
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Soo.  c6ol.  France..  Bull.  4  a6r.  11, 
1911:28^286.   (28  entries.   1890- 

1911.  General.) 

213  Favrb.  Fbakcoib.     Die  Ammoniten 

der  unteren  Kreide  PataconienB. 
N.  J.  f.  Min.,  B.  B.  26,  1908:  002- 
608.  (122  entries.  1827-1907. 
Regional.) 

214  Fbbch,    F.     Ammoneae   Deronieae 

(Cl3rmeniidae,  Aphyllitidae,  Ge- 
phyroceratidae,  Cheilooeratidae). 
Berlin,  1913,  42pp.  Fossilium 
eatalogus,  I:  Animalia.  I.  (29 
entries.     1832-1913.     General.) 

215  HoBN,    Ebich.     Die    Harpooeraten 

der  Murchisonae-Sehiohten  des 
Donau-Rhein-Zuges.  Baden.  Geol. 
Landesanst.,  Mitth.  6,  1912:  266- 
266.  (36  entries.  1842-1908. 
Regional.) 

216  Htatt,    Alphbub.    Paeudoceratitee 

of  the  Cretaceous.  Edited  by 
T.  W.  Stanton.  Washington,  1903, 
361pp.  U.  S.  Geol.  Surv.,  Mon. 
44.  (Bibl.  246-260.  82  entries. 
1834-1900.     General.) 

217  KLBBELfiBERo.    R.    ▼.     Die    Peris- 

phincten  des  Krakauer  Underoz- 
fordien.  Ein  Beitrag  lur  Syste- 
matik  der  Oxford-Periaphincten. 
Beitr.  Pal&ont.  Oesterr-Ung.  26, 
1912:  217-219.  (109  entries. 
1818-1908.     General.) 

218  Labbwits,    Rudolf.     Die    Kriede- 

Ammoniten  von  Texas.  (CoUeo- 
tio  f.  Roemer.)  Jena,  1904,  40pp. 
Geol.  u.  pal&ont.  Abh.,  n.  f.  6,  hft. 
4.  (110  entries  1822-1902. 
General.) 

219  LocsT,  LuDwio.     Monographie  de. 

Villanyer  Callovien-Ammoniten 
Geol.  Hung.,  ],  1916:  7-20.  (644 
entries.       1742-1913.      General.) 

220  O'CoNinBLL,         Mabjorib.         The 

Jurassic  Ammonite  fauna  of  Cuba. 
Am.  Mus.  Nat.  Hist.,  Bull.  42: 
1920:691-692.   (31  entries.   1818r 

1912.  General.) 

221  Paribgh,  Clbua,  and  Vialb,  Clb- 

LXA.  Contribusione  alio  studio 
della  ammoniti  del  Lias  superiore 
Riv.  ital.  paleont.,  12,  1906:  142- 
144.  (31  entries.  1862-1905. 
General.) 

222  Pbtrabchbcx,  Wilhblm.     Die  Am- 

moniten der  s&chsischen  Kreide- 
formation.  Belt.  PalAont.  Oesterr- 
Ung.  14,  1902:  160-162.  (70  en- 
tries.      1842-1900.       General.) 

223  Pbilzppi,    E.     Der    Cerattten    des 

oberen  deutschen  Musohelkalkes. 
Geol.  u.  pal&ont.  Abh.,  n.  f.  4, 
hft.  4,  1901:  6-7.  (89  entries. 
1718-1900.     General.) 


224  RoNCHAOSB,     Jban.     Perisphinctes 

de  I'Argovien  de  Ch4sery  et  de  la 
Faudlie.  Geneve,  1916,  70pp. 
Soc.  pal6ont.  suisse.,  Mem.  42. 
(Bibl.  67-68.      29  entries.      1813- 

1906.  Regional.) 

225  Salpbld,  Hanb.     Monographie  der 

Gattung  Cardioeerat  Neumayr  et 
Uhlig.  Teil.  I.  Die  Cardioderaten 
des  oberen  Oxford  und  Kimme- 
ridge.  Deutsch.  geol.  Gesell., 
Zeit.  67,  1916:  203-204.  (96 
entries.     1837-1913.    General.) 

226  SARAsnt ,  Ch.,  and  SchIndblmatbr, 

Ch.  fltude  monographique  des 
ammonites  du  cr6tacique  inf6rieur 
de  Chatel-Saint-Denis.  Geneve, 
1901,  91pp.  Soc.  pal6ont.  Suisse, 
M6m.  28.  (Bibl.  8-10.  64  en- 
tries.      1812-1900.    Regional.) 

227  ScHNBiD,  Thbodob.     Die  Ammoni- 

ten fauna  der  obertithonischen 
Kalke  von  Neuburg  a.  D.  Geol. 
u.  palftont.  Abh.,  n.  f.  13,  hft.  6, 
1916:  109-112.  (138     entries. 

1826-1914.General.) 

228  SiBMiRADBU.  JoBBV  Y.    MoBograph- 

ische  Besehreibung  der  ammoni- 
tengattung  Perisphinctes.  Palae- 
ontographica.  46,  1899:  346-348. 
(116  entries.    1841-97.    General.) 

229  SiMiONBBGTT,     loN.      Syuopsis     des 

ammonites  ntooomiennes  (/90ti- 
valanoinien  {Berriasien). — Ajkien 
(ind,)]  Grenoble,  Univ.,  Ann. 
11,  1899:  49^-607.  (176  entries. 
1846-09.     General.) 

230  Smith,  W.  D.     The  development  of 

scaphites.  Journ.  Geol.,  13,  1906: 
664.  (16  entries.  1862-1901. 
General.) 

231  SoBOLBw,     D.      Hher    Clymenien 

und  Goniatiten.  Pal&ont.  Zeit., 
1,  1914:  374-376.  (34  entries. 
1832-1913.     General.) 

232  TouLA,  Frani.       Die  Acanthicus- 

Schichten  im  Randgebirge  der 
Wiener  Bucht  bei  GiesshQbl 
(M6dUng  WNW).  Wien,  1907, 
120pp.  Austria.  Geol.  Reich- 
sanst.,  Abh.  16,  II.  (Literatur, 
94-120.        122    entries.        1813- 

1907.  General.) 

233  Tbttotitch,  Xbmib  db.  Hecticooeras 

du  Calloyien  de,Ch6sery.  Gen^ye, 
1911,  84pp.  Soc.  paltont.  Suisse, 
M6m.  37.  (Index  bibl.,  6--6.  48 
entries.     1826-1907.     Regional.) 

234  Wbltbb,  O.  a.     Die  obertriadisohen 

Ammoniten  und  Nautiliden  von 
Timor.  Stuttgart,  1914,  268pp. 
Pal&ontologie  von  Timor;  herauag. 
Ton  Job.  Wanner.  I.     (Literatur, 
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241^-264.  03  entries.  1862-1013. 
Groneral.) 

235  Wbpfbb,  Emil.     Die  Gattung  Op- 

pelia  im  saddeutschen  Jura.  Pal- 
aeontographica,  60,  1013:  64-67. 
(70  entries.  1842-1010.  Regional.) 

236  WuNSTOBF,  WiLHBLM.     Die  Fauna 

der  Scliichten  mit  Harpocerae 
diepansum  Lye.  vom  Gallberg  bei 
Salagitter.  Pniada.  Geol.  Lande- 
■anet.,  Jahrb.  26,  1007:  622-626. 
(76  entries.  1820-1001.  Regional.) 

AMPHIBIA*    £leeBATRACHIANS. 

AMPHIBOUTB.     See  996. 

AHALCITB. 

237  Klbin,     C.    Mineralogische     Mit- 

theUungen  XV.  N.  J.  f.  Min.. 
B.  B.  11,  1807-08;  401-403.  (40 
entries.     1855-07.    General.) 

238  Scott,    Albxandbb.    On    primary 

analdte  and  analcitisation.     Geol. 

Soo.  Glasgow.,  Trans.  16, 1015-16; 

42-45.        Glasgow    Univ.    Geol. 

Dept.,   Papers  3,   no.    11,    1016: 

42-46.     (43    entries.     1876-1016. 

General.) 
AKATOLIA.  iSes  304,  324a,  308. 
AKDALUSITB.    SeeeSl. 
AHDBSITB.     £les2145. 
AHDB8.     See  476. 

See  aho  under  Countries. 
AHGIOSPBRMS. 

239  Stopbb,  M.  C.    Petrifactions  of  the 

earliest    European    Angiosperms. 
Roy.  Soc.  Lond.,  Phil.  Trans.  B. 
203,    1012:  06-08.        (44  entries. 
1852-1011.    Citotions). 
ANGOLA. 

240  Gbboobt,  J.   W.     Contribution  to 

the  geology  of  BengueUa.     Roy. 
Soc.  Edinb.,  Trans.  51,  1017:  532- 
534.      (67   entries.        1855-1014. 
Regional.) 
AHHALT. 

241  LiNBTOW,    O.    ▼.     Die    geologisehe 

Literatur  des  Hersogtums  Anhalt 
mit  ausnahme  des  Harsanteils. 
Berlin,  1000,  [33]pp.  Geologisehe 
Literatur  Deutschlands.  B.  (300 
entries.     1710-1000.     Regional.) 

242  Zbibyooel,  H.     Die  Lagerungsver- 

h&ltnisse  des  Tertiftrs  sQdwestlich 
yon  C5then  im  Hersogtum  Anhalt. 
Prussia.  Geol.  Landesanst.,  Jahrb. 
31,  I,  1013:  104.  (17  entries. 
1856-1008.  Regional.) 
AHHBLIDA. 

243  RoTBBBTO,  G.    Serpulidae  del  ter- 

siario  e  del  quatemario  in  Italia. 
Palaeont.  ital.,  4,  1808:48-50. 
(113 entries.  1755-1805.  General.) 


•Not 


AHORTHOSITB. 

244  Adams,  F.  D.  Report  on  the  geol- 
ogy of  a  portion  of  the  Laurentian 
area  lying  to  the  north  of  the 
Island  of  Montreal.  Ottawa, 
1806,  pp.  1J-184J.  Canada.  Geol. 
Surv..  Ann.  Rept.,  (n.  s.)  8-J. 
(Literature,  167J-160J.  67  en- 
tries.    1820-1806.     Regional.) 

ANTARCTIC  RBGIOHS. 

245*  Dbnuce,  J.  Bibliographle  Antaro- 
tique.  Proc.-yerb.  Comm.  Polaire 
Intern.    1013.    Rome,  pp.  25-203. 

24Sa  Hallb,  T.  G.  The  Mesosoic  flora 
of  Graham  Land.  Stockholm, 
1013,  123pp.  Schwed.  Sftdpolar 
Ezp.  1001-03,  Wissens.  Ergeb.  3, 
lief.  14.  (Bibl.  100-116.  176 
entries.     1828-1012.    General.) 

246  Hbnmio,  Andbbs.    Le  oonglomerit 

Pleistocene  k  pecten  de  Tile  Cook- 
bum.  Stockholm,  1011,  72pp. 
Schwed.  SQdpolar  Ezp.  1001-03, 
Wissens.  Ergeb.  3,  lief.  10.  (Bibl. 
61-66.  121  entries.  1852- 
1010.    General.) 

247  NoBDENSKJOLD,    Otto.    Antarktis. 

Heidelberg,  1013,  20pp.  Handb. 
reg.  Geol.,  15.  (Literatur,  27-28. 
47  entries.   1807-1013.  Regional.) 

248  PxBiB,  J.  H.  H.  Glaciolog]f  of  the 

south  Orkneys:  Scottish  Antarctic 
expedition.     Roy.     Soc.     Edinb., 
Trans.    40,    1014:    862-863.     (24 
entries.     1805-1011.    Regional.) 
See  258. 400.  485, 666. 861, 1154. 
AHTICOSTI  ISLAND. 

249  Schmitt,  Josbph.     Monographic  de 

rile    d'AnUcosti.      Paris,     1004, 
370pp.      (Bibl.  341^-367.     551  en- 
tries.    1601-1004.     Regional ) 
AHTIMOHT. 

250  Babtxn,  E.  S.    Antimony.      U.  S. 

Geol.  Surv.,  Min.  Res.  1016-1, 
1010:  720.  (11  entries.  1008-18. 
General.) 

251  Josbph,  P.  E.    Antimony.       Tuc- 

son, Aris.,  1015-16.  8pp.  Aril., 
Univ.  Bull.  22,  Min.  tech.  ser.  12. 
(7  entries.      1006-14.     General.) 

252  Wang,  Chunq  Yu.    Antimony:  its 

history,  chemistry,  mineralogy, 
geology,  metallurgy,  uses,  prepara- 
tions, analysis,  production,  and 
valuation;  with  complete  bibliog- 
raphies. 2d  ed.  London,  1010, 
217pp.  (674  entries.  1817- 
1008.  General.) 
See  1740a. 

APATITE.     iSs«2688. 

APUTB.     iSes2145. 

ARABIA.    See  2008,  2135,  2642. 

ARAGOHITB. 
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253  ZimAnti,     K.     Ueber    den    rosen- 

rothen  Aragonit  von  DognAceka 
im  Comitftte  Kra886-Ss6r6iiy. 
Zeit.  f.  Kryat.,  31,  1899:  371. 
(33  entries.  1801-98.  Geno'al.) 
ARCHASOCTATHIHAS. 

254  Tatlob,   T.   G.    The  Arohaeooya- 

thinae  from  the  Cambrian  of 
South  Australia  with  an  account 
.of  the  morphology  and  affinities 
of  the  whole  class.  Roy.  Soc. 
S.  Aust..  Mem.  2.  1910:  184-185. 
(50  entries.  1861-1907.  General.) 
ARCHBAH. 

255  Sbdbbholm,  J.  J.    Les  roehes  pr4- 

quaternaires  de  la  Fennosoandia. 
Helsingfors,  1910, 39pp.  Finland. 
Comm.  g6ol.,  Bull.  24.  (Bibl.  39. 
12  entries.   1897-1910.  Regional.) 

256  Sbdbbholm,  J.  J.    Les  roohes  pr6- 

quaternaires  de  la  Finlande  (2:me 
Edition  revue).    Helsingfors,  191 1, 
27pp.     Finland.     Comm.     g6oI., 
Bull.  28.     (Bibl.  26-27.    9  entries. 
1891-1907.  Regional.) 
See  2552,  2653.  2554. 
SeeaUo  PRE-CAMBRIAN. 
ARCTIC  RBGI0H8. 

257  Andbbbson,  J.  G.     Nyare  litteratur 

om  Beeren  Elilands  geologi.  Geol. 
FOren.  Stockh.  F6rh..  23,  1901: 
219.     (8     entries.  1891^-1900. 

Regional.) 

258  HuLTH,  J.  M.    Swedish  Arctic  and 

Antarctic  explorations  1758-1910. 
Bibliography.  Uppsala,  [1910], 
189pp.  Sven.  Vetenskap.  Handl. 
Arsbok  1910:  2.  (868  entries. 
1758-1910.  Regional.) 
See  503,  1005,  2077. 
AROBHTIHB  RBPUBLIC. 

259  Abgbntinb     Rbpubuc.      Direcei6n 

general  de  minas,  geologia  e  hidro- 
logia.  Padr6n  minero  de  la  repub- 
lica  alio  1910.  Buenos  Aires,  1913, 
499pp.  Argentine  RepuUic.  Min. 
agri.,  An.,  9,  no.  3.  (Bibl. 
through  text.  63  entries.  1863- 
1910.     Regional.) 

260  Bbdbb,   Robbbto.    Las   vetas   con 

magnetita  (martita)  y  las  de  wol- 
framita  de  la  pendiente  occidental 
del  Cerro  del  Morro  (provinda  de 
San  Luis).  Buenos  Aires,  1913. 
15pp.  Argentine  Republic.  Dir, 
gen.  min.,  Bol.  3  B.  (Bibl.  15. 
12  entries.  1885-1911.  Regional.) 

261  Bodbmbbndbb,  Guillbbmo.     Con- 

stituoi5n  geoldgica  de  la  parte 
meridional  de  la  Rioja  y  regiones 
limftrofes  ReplibUca  Argentina. 
Acad.  nac.  CMrdoba,  Bol.  19, 
1911:  219-220.  (11  entries.  n.d. 
Regional.) 


262  Bodbmbbndbb,  Guillbbmo.    Parte 

meridional  de  la  provinda  de  La 
Rioja  y  regiones  limftrofes.  Con- 
stituc]6n  geoldgioa  y  productos 
minerales.  Buenos  Aim,  1912, 
165pp.  Argentine  Republic.  Min. 
agri.,  An.  6,  no.  3.  (Bibl.  165. 
13  entries,    n.  d.    Regional.) 

263  BoNABBLLi,  GuxDO.    La  estruotura 

geoldgioa  y  los  yadmientos  petro- 
Ifferos  del  distrito  minero  de 
OrAn  provinda  de  Salta.  Buenos 
Aires,  1914,  43pp.  Argentine 
Republic.  Dir.  gen.  min.,  Bol.  9 
B.  (Bibl.  7-8.  16  entries.  1860- 
1913.   Regional.) 

264  BoNABBLLE,    GuiDo.      Las   Sierras 

Subandinas  del  Alto  y  AguaragQe 
y  los  yadmientos  petrolfferos  del 
Distrito  Minero  de  Tartagal,  De- 
'  partamento  de  Oriln,  Provinda  de 
Salti.  Buenos  Aires,  1913  50pp. 
Argentine  Republic.  Min.  agri., 
An.  8,  no.  4.  (Bibl.  6-7.  18  entries. 
1876-1909.  Regional.) 

265  BoBCHBBT,  A.    Die  MoUuskenfauna 

und  das  Alter  der  Paran4F43tufe. 
(Bdtrftge  aur  Geologic  und  Pal- 
aeontologie  von  SQdamerika.  .  .  . 
IX).  N.  J.  f.  Min..  B.  B.  14, 
1901:243-244.  (42  entries.  1836- 
99.     Regional.) 

266  BuBCKHABDT,  Cabl.     Bdtrftge  sur 

KenntniBs  der  Jura-  und  Krdde- 
formation  der  Cordillere.  Palae- 
ontographioa,  50,  1903:  138-144. 
(133  entries.  1781^-1900.  Re- 
gional.) 

266a  BuBCKHABDT,  C.  E.  Coupe  g6ologi- 
que  de  la  Cordillere  entre  Las 
Lajas  et  Curacautin.  La  Plata, 
1900,  102pp.  La  Plata  Mus., 
An.  Sec.  geol.  y  min.  3.  (Works, 
97-100.  102  entries.  1781^-1900. 
Regional.) 

266b  BuBCKHABDT,  C.  E.  Profils  g6olo- 
giques  transversauz  de  la  Cordil- 
lere argentino-chilienne;  strati- 
graphie  et  tectonique.  La  Plata, 
1900,  136  pp.  La  Plata  Mus.,  An. 
Sec.  geol.  y  min.  2.  (Works, 
131-134.  Ill  entries.  1812-99. 
Regional.) 

267  COBTX,    HiBGTTLBS,    SAOABTtnCB,    C. 

A.,     AMD     GlOVAMBTTI,     MaMUBL. 

La  potabilidad  de  las  aguas  Argen- 
tinas  en  sus  reladones  con  la  salini- 
dad.  Buenos  Aires,  1918,  26pp. 
Argentine  Republic.  Dir.  gen. 
min.,  Bol.  8  D.  (Bibl.  25-26. 
31  entries.   1880-1916.  Regional.) 

268  Fbbnoublli,  JoAQufN.      Contribu- 

oi6n  de  oonodmiento  de  la  geolo* 
gia  de  entre  Rlos.      Acad.  nao. 
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OSrdoba,  Bol.  24,  1920:  253-256. 
(30  entries.  1876-1019.  Regional.) 

269  Gbbth,  Enbiqub.     Constitucion  ge- 

ologica,  hidrogeologfa  y  mineralee 
de  aplicaci6n  de  la  provincia  de 
San  Luis.  Buenos  Aires,  1914, 
64pp.  Argentine  Republic.  Min. 
agri.,  An.  10,  no.  2.  (Bibl.  62-64. 
52  entries.   1860-1911.  Regional.) 

270  Hauben,    Juan.     Contribuci6n     al 

estudio  de  la  petrograffa  del  ter- 
ritorio  nacional  de  Midones. 
Buenos  Aires,  1919,  39pp.  Ar- 
gentine Republic.  Dir.  Gen.  min., 
Bol.  21  B.  (Bibl.  38-39.  18 
entries.       1827-1914.     Regional.) 

271  Hbbmittb,  E.  M.     Area  de  distri- 

bucidn  de  los  yacimientos  petro- 
liferos  y  estado  actual  de  su  ezplo- 
taci6n  en  la  Argentina.  2d  Pan- 
Am.  Sci.  Ck>ng.,  Wash.  D.  C,  Proo. 
sect.  VII.  1917:  128-129.  (18  en- 
tries.   1908-15.    Regional.) 

272  Hbbmittb,  E.    La  geologia  y  min- 

eria  Argentinas  en  1914.  Tercer 
censo  nacional  de  la  Reptiblica 
Argentina.  Buenos  Aires,  1915, 
111pp.  (Bibl.  minera,  98-110.  354 
entries.  1873-1913.  Regional.) 
272a  Ihbbxno,  Hbbmann  von.  Les  mol- 
lusques  fossiles  du  tertiaire  et  du 
er6tac6  sup6rieur  de  I'Argentine. 
Mus.  nac.  Buenos  Aires,  An.  ser. 
3,  7,  1907:  563-569.  (107  entries. 
1842-1906.     Regional.) 

273  Kbidbl,  J.    La  geologia  de  las  sier- 

ras de  la  provincia  de  Buenos  Aires 
y  sus  reladonee  con  las  montafiaa 
de  sud  Africa  y  los  Andes.  Buenos 
Aires,  1916.  78pp.  Argentine  Re- 
public. Min.  agri..  An.  11,  no.  3. 
(Bibl.  65-71.  100  entries.  1863- 
1913.     Regional.) 

274  Lbhmann-Nitbchb,   Robbbt.   Nou- 

yelles  recherches  sur  la  formation 
Pamp^nne  et  I'homme  fossUe  de 
la  r6publique  Argentine.  La 
Plato  Mus.,  Rev.  14,  1907:  204- 
210.  (61  entries.  1864-1906. 
Regional.) 

275  Pabtobb,  Fbanco.     Estudio  geol6- 

gico  y  petrogrifico  de  la  Sierra  del 
Morro  provincia  de  San  Luis. 
Buenos  Aires,  1915,  [45]pp.  Argen- 
tine Republic.  Min.  agri..  An. 
11,  no.  2.  (Bibl.  25,  [45].  21 
entries.     1891-1914.     Regional.) 

276  Pbkgx,  Waijthbb.  Der  Anteil  deut- 

scher  Wissenschaf  t  an  der  geolo- 
gischen  Erforschung  Argentiniens. 
Gesell.  Erd.  Berlin,  Zeit.  1915: 
1-28.  (121  entries.  1825-1914. 
Regional.) 


277  Pbncx,     Wai;thbb.     Der    sQdrand 

der  Puna  de  Atacama  (NW- 
Argentinien).  Leipsig,  1920,  420 
pp.  Sachs.  Akad.  Wissen.  Leip- 
sig, Abh.  37,  no.  1.  (Literatur, 
414-420.  148  entries.  1861-1917. 
Regional.) 

278  Rim  ANN,  Ebbbhabd.     Estudio  geo- 

16gioo  de  la  Sierra  Chica  entre  On- 
gamira  y  Dolores.  Acad.  nac. 
C6rdoba.,  Bol.  23,1918:  199-202. 
(67  entries.  187&-1916.  Re- 
gional.) 

279  Rovbbxto,  G.    Studi  di  geomorfolo- 

gia  Argentina,  III.  Soc.  geol. 
ital.,  BoU.  32.  1913:  141-142.  (29 
entries.  1882-1910.  Regional.) 
279a  Spabn,  Enbiqub.  Bibliograffa  de 
la  geologia,  mineralogia  y  paleon- 
tologia  de  la  Republica  Argentine, 
1900-1914.  Acad.  nac.  C6rdoba. 
Misc.  2.  (519  entries.  1900-14. 
Regional.) 

280  Stappbnbbcx,    Richabd.    Le    pre- 

cordillera  de  San  Juan  y  Mendosa. 
Buenos  Aires,  1920, 187pp.  Argen- 
tine Republic.  Min.  agri..  An.  4, 
no.  3.  (Bibl.  181-183.  31  en- 
tries 1846-1908  Regional.) 
280a  Stappbnbbcx,  Richabd.  Los  yac- 
imientos de  minerales  y  rocas  de 
aplicaci6n  en  la  Republica  Argen- 
tina. Buenos  Aires,  1918,  107pp. 
Argentine  Rep.  Dir.  gen.  min., 
Bui.  19  B.  (Bibl.,  9-14.  88 
entries.     1873-1914.     Regional.) 

281  Stappbnbbcx,  Richabd.    tlbersicht 

tkber  die  nutibaren  Lagerstfttten 
Argentiniens  und  des  Magethaens- 
Iftnder.  Zeit.  f.  prak.  Geol.,  18, 
1910:  80-81.  (30  entries.  1875- 
1907.     Regional.) 

282  Stappbnbbcx,   Richabd.      Umrisse 

des  geologischen  Aufbaues  der 
Vorkordillere  swischen  den  Fltts- 
sen  Mensosa  und  Jachal.  Geol.  u. 
palftont.  Abh.,  n.  f.  9,  1911:  414. 
(30  entries.  1846-1908.  Regional.) 

283  Stbubb  a.    Argentinisohe  Jura-Ab- 

lageningen.  Ein  Beitrage  sur 
Eenntniss  der  Geologie  und  Pal- 
ftontologie  der  argentinischen  An- 
den.  Pal&ont.  Abh.,  n.  f.  3,  hft.  3, 
1897:  5-7.  (79  entries.  170&- 
1895.     Regional.) 

284  WiNDHAUSBN,  Anbblmo.    Contribu- 

ei6n  al  conodmiento  geol6gico  de 
los  territorios  del  Rio  Negro  y 
Neuqu6n  con  un  estudio  de  la 
regi6n  petroUfera  de  la  parte  cen- 
tral del  Neuqu6n  (Cerro  Lotena 
y  Covunco).  Buenos  Aires,  1914, 
60pp.  Argentine  Republic.  Min. 
agri..  An.  10,  no.  1.     (Bibl.  58- 
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60.  33  entrieB.  1882-1912.  Re- 
gional.) 

285  WiNDHAusEN,  Anbblmo.    Los  yao- 

mientos  petrolfferos  de  la  sona 
Andina  (provincia  de  Mendoia  y 
territorio  del  Neuquen).  Buenos 
Aires,  1916,  27pp.  Argentine  Re- 
public. Dir.  gen.  min.,  Bol.  16B. 
(Bibl.  25-27.  39  entries.  1888- 
1916.  Regional.) 
See  661,  711.  727.  727a.  863.  1311. 
1780.  2476.  2899. 
ARIZOKA. 

286  Bancboit.  Rowland.     Reconnais- 

sance of  the  ore  deposits  in  nor- 
thern Yuma  county.  Arisona. 
Washington,  1911.  130pp.  U.  S. 
Geol.  Surv..  Bull.  451.  (Bibl. 
11-12.  25  entries.  1865-1910. 
Regional.) 

287  Blanchard.  R.  C.     The  geology  of 

the  western  Buckskin  Mountains 
Yuma  County,  Arisona.  Thesis. 
Columbia  University.  1913,  80pp. 
(Select,  bibl.  59-68.  126  entries. 
1857-1913.      Regional.) 

288  BoNiLLAB,  Y.  S. ,  and  others.    Geology 

of  the  Warren  mining  district. 
Am.  Inst.  M.  E.,  Trans.  55,  1917: 
351.  (6  entries.  1900-13.  Re- 
gional.) 

289  CiTLiN.  F.  L.,  jr.    Lime  rocks.   Tuc- 

son. Arisona,  1916-17.  8pp.  Aris. 
Univ.  Bull.  46.  Econ.  ser.  13. 
(5  entries.   1899-1913.    Regional  ) 

290  Gbegort.  H.  E.     The  Navajo  coun- 

try. A  geographic  and  hydrogra^ 
phic  reconnaissance  of  parts  of 
Arisona.  New  Mexico,  and  Utah. 
Washington,  1916,  219pp.  U.  S. 
Geol.  Surv..  Water-supply  Paper 
330.  (Bibl.  199-208.  116  en- 
tries.    1844-1913.       Regional.) 

291  Jenkins.  O   P  .  and  Wilson.  E  D. 

List  of  United  States  geological 
survey  publications  relating  to 
Arisona.  Tucson.  Arisona.  1919- 
20.  40pp.  Aris.  Univ.  Bull.  104. 
Geol.  ser.  1.  (205  entries.  1880- 
1920.     Regional.) 

292  LiNDOREN.    Waldemar.     The   cop- 

per deposits  of  the  Clifton-Moren- 
ci  district.  Arisona.  Washington. 
1905.  375pp.  U.  8.  Geol.  Surv.. 
Prof.  Paper  43.  (Literature.  30- 
31.  12  entries.  1870-1901.  Re- 
gional.) 

293  LuTRBLL.  EsTBLLE.  comp,     Bibllog- 

graphy  of  Arisona  mining  metal- 
lurgy and  geology.  Tucson.  Ari- 
sona, 191&-16.  49pp.  Aris.  Univ. 
Bull.  23.  Econ.  ser.  7.  (909 
entries.     1848-1915.     Regional.) 


294  NoBLB.  L.  F.     The  Shinumo  quad- 

rangle Grand  Canyon  district  Ari- 
sona. Washington.  1914.  l(X)pp. 
U.  S.  Geol.  Surv..  Bull.  649. 
(Bibl.  13-15.  29  entries.  1861- 
1911.     Regional.) 

295  Ranbom B.  F.  L.     The  copper  depos- 

its of  Ray  and  Miami.  Arisona. 
Washington.  1919,  192pp.  U.  S. 
Geol.  Surv.,  Prof.  Paper  115. 
(Bibl.  22-25.  70  entries.  1857- 
1917.     Regional.) 

296  Ranboiib,  F.  L.     The  geology  and 

and  ore  deposits  of  the  Bisbee 
quadrangle.  Arisona.  Washing- 
ton. 1904.  168pp.  U.  S.  Geol. 
Surv.,  Prof.  Paper  21.  (Publ.  12. 
7  entries.     1878-1902.   Regional.) 

297  Ransomb.    F.   L.     Geology   of   the 

Globe  copper  district.  Arisona. 
Washington.  1903,  168pp.  U.  S. 
Geol.  Surv.,  Prof.  Paper  12. 
(Literature.  11-13.  24  entries. 
1857-1901.     Regional.) 

298  ScHRADEB.  F.  C.     Mineral  deposits 

of  the  Santa  Rita  and  Patagonia 
mountains.  Arisona.  Washington. 
1915.  373pp.  U.  S.  Geol.  Surv.. 
Bull.  582.  (Bibl.  31-34.  98  en- 
tries.    1828-1912.     Regional.) 

299  Stewart.  C.  A.     The  geology  and 

ore-deposits  of  the  Silverbell  min- 
ing-district. Arisona.  Am.  Inst. 
M.  E..  Trans.  43.  1913:  288-290. 
(57  entries.  1891-1911.  Regional.) 
See  316,  401,  554a.  655.  745,  1236, 
1863,  2727.  2772,  2784.  2920. 
ARKANSAS. 

300  Branner,    J.    C.     Bibliography    of 

the  geology  of  Arkansas.  In 
Purdue.  A.  H.  Slates  of  Arkansas. 
[Fayetteville],  1909:  99-164.  (461 
entries.     1817-1909.     Regional.) 

301  MiBBB,  H.  D.     Manganese  deposits 

of  the  Caddo  Gap  and  De  Queen 
quadrangles,  Arkansas.  U.  S. 
Geol.  Surv..  Bull.  660. 1918: 00-61. 
(12  entries.  1860-1916.  Regional.) 

302  Stephenson.  L.   W.,   and  Cridbr. 

A.  F.  Geology  and  ground  waters 
of  northeastern  Arkansas.  .  .  . 
Washington.  1916,  315pp.  U.  S. 
Geol.  Surv..  Water-supply  Paper 
399.  (Bibl.  15>22.  55  entries. 
1809-1915.     Regional.) 

303  Van  Inobn,  Gii^brt.     The  Siluric 

fauna  near  Batesville,  Arkansas. 
Parti.  Geological  relations.  Soh. 
Min.  Quart.,  22.  1901:328-329. 
(Sentries.  1889-1901.  Regional.) 
See  655,  859,  1580.  2155a,  2920. 
ARMENIA. 

304  Earajian,  H.  A.     Mineral  resources 

of  Armenia  and  Anatolia.     Ist  ed. 
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N.  Y..  1920.  211pp.  (Bibl.  1&-26. 
177  entries.  1826-1916.  Re- 
gional.) 
105  Karajxan,  H.  a.  Regional  geology 
and  mining  of  Armenia.  N.  Y. 
1915.  72pp.  (BiW.  70-72.  36  en- 
tries.    1826-1913.       Regional.) 

306  Oswald,  Felix.  Armenien.  Heidel- 

berg. 1912.    40pp.     Handb.   reg. 
Geol.  10.    (Literatur,  36-39.    109 
entries.     1838-1910.       Regional.) 
ARSBNIC. 

307  Wblls.  J.  W.     Arsenic  in  Ontario. 

Ontario  Bur.   Min..  Rept.   1902: 
121-122.       (36    entries.       n.    d. 
Regional.) 
See  1738.  1740a. 
ARTESIAN  WBLLS. 

308  NoBTON.  W.  H.     Artesian  wells  of 

Iowa.  Iowa  Geol.  Surv.  VI. 
1897:426-428.  (26  entries.  1870- 
1896.     Regional.) 

309  Russell.  I.  C.     Preliminary  report 

on  artesian  basins  in  southwestern 
Idaho  and  southeastern  Oregon. 
Washington.  1903.  53pp.  U.  S. 
Geol.  Surv..  Water-supply  Paper 
78.  (Literature.  50-51.  26  entries, 
n.  d.  Regional.) 
See  also  UNDERGROUND  WA- 
TERS. 
ARTHROPODA. 

310  Tbottbb.    a.     Studi    Cecidologici. 

Riv.  ital.  paleont..  9.  1903:  20-21. 
(25  entries.   1822-1902.   General.) 
See  1201b. 
ASBESTOS. 

311  CiBKEL,  Fbiti.     Asbestos  its  occur- 

rence, exploitation  and  uses;  Otta- 
wa. 1905.  169pp.  Canada.  Dept. 
Int.  Mines  Br.  (Bibl.  157-159. 
51  entries.      1863-1903.  General). 

312  CiBKEL.    Fbits.      Chrysotile-asbes- 

tos  its  occurrence,  exploitation 
milling  and  uses.  2d  ed.  Ottawa, 
1910.  316pp.  Canada.  Dept. 
Mines.  Mines  Br.  69.  (Bibl.  290- 
291.  23  entries.  1891-1909. 
General.) 

313  DiLLEB.   J.   S.     The   types,   modes 

of  occurrence,  and  important  de- 
posits of  asbestos  in  the  United 
States.  U.  S.  Geol.  Surv.,  Bull. 
470.1911:  523-524.  (17  entries. 
1897-1911.      Regional.) 

314  Hall.  A.  L.     Asbestos  in  the  Union 

of  South  Africa.  Pretoria.  1918. 
152pp.  Union  of  S.  Afr.  Geol. 
Surv..  Mem.  12.  (BiU.  [141]- 
142.  46  entries.  1872-1918. 
QeoAral.) 
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Hopkins,  O.  B.  A  report  on  the 
asbestos,  talc  and  soapstone  depo»* 
its  of  Georgia.  Atlanta,  Ga.,  1914, 
319pp.  Georgia  Geol.  Surv..  Bull. 
29.  (Bibl.  302-303.  44  entries, 
1861-1911.     General.) 

Joseph,  P.  E.  Asbestos.  Tucson. 
Arisona,  191&-16.  8  pp.  Aris. 
Univ..  Bull.  8.  Min.  tech.  ser.  4. 
(8  entries.   190&-13.  General.) 

KoBBB.  Leopold.  Geologjsche  For- 
schungen  in  Vorderasien  I  TeO. 
Akad.  Wissensch.  Wien.  Math.- 
Naturw.  Klasse.  Denk.  91.  1915: 
425-427.  (68  entries.  1861-1913. 
Regional.) 

Lbuchs.  Kubt.  Die  Bedeutung  der 
Uberschiebungen  in  Zentralasien. 
Geol.  Rundseh..  5.  1915:81.  (16 
entries.     1874-1912.     Regional.) 

Leuchs,  Kubt.  Zentralasien.  Hei- 
delberg. 1916, 138pp.  Handb.  reg. 
Geol.,  19.  (Literature,  13&-138. 
92  entries.   1881-1914.  Regional.) 

Walcott.  C.  D.  Cambrian  geology 
and  paleontology.  III.  No.  1-The 
Cambrian  fauna  of  eastern  Asia. 
Washington.  1914.  pp.  1-75. 
Smith.  Misc.  Coll..  64,  no.  1. 
Pub.  2263.  (Bibl.  73-75.  44  en- 
tries.    1883-1912.     Regional.) 

See  501,  502,  609.  610,  1641,  1740a, 
2182.  2720. 

See  also  AFGHANISTAN. 

MINOR. 

BuxowsKi.  Gbjza  t.  Neuere  Fort- 
schritte  in  der  Kenntnis  der  Strati- 
graphie  von  Kleinasien.  Int. 
Geol.  Cong.,  C.  R.  IX  Sees. 
Vienne  1903:  411-426.  (290  en- 
tries.    1869-1903.     Regional.) 

Ekdbble.  Julius,  t^ber  eine  an- 
thracolithu^e  Fauna  von  Balia 
Maaden  in  Kleinasien.  Beit.  Pal- 
ftont.  Oesterr-Ung..  13.  1901:  107- 
109.  (88  entries.  1817-99. 
General.) 

Fbbch.  Fb.  Geologie  Klemasiens 
in  Bereich  der  Bagdadbahn.  .  .  . 
Deutsch.  geol.  Gesell..  Zeit.  68. 
1916:  308.  (10  entries.  1910-16. 
RegioniJ.) 

Oppenheim.  Paul.  I.  Das  Neogen 
in  Kleinasien.  1  Teil.  Deutsch. 
geol.  GeseU..  Zeit.  70.  1918: 1-210. 
(490  entries.  1840-1911.  Re- 
gional.) 
*Pbncx.  Walthbb.  Die  tektonisch- 
en  Grundstkge  Westkleinasiens. 
Beitr&ge  sur  anatolischen  Gebirgs- 
geschiehte  auf  grand  eigener 
Reisen.  Stuttgart.  1918,  120pp. 
(Literatur,  118-120.) 
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325  Pbilipp80N,A.     Kleinasien.  Heidel- 

berg, 1918,  183pp.     Handb.   reg. 
Geol.,  22.     (Literature.  167-168. 
dSOentriee.     1912-17.   Regional.) 
ASPHALT. 

326  U.  S.  Geological  aunrey.     .  .  .  Pub- 

lications   on    asphalt.     lU    Min. 

Res.    1914-11,    1916:    362.      (24 

entries.      188&-1914.      Regional.) 

See  1306,  1386,  1544,  2005b,  2009a. 

ASTBROIDEA. 

327  LiNBTOW,  O.  v.     Zwei  Asteriden  aus 

m&rldsehem  Septarienton  (Rupel- 
ton)  nebst  einer  tl'bersicht  Hber 
die  bisher  bekannt  gewordenen 
terti&ren  Arten.  Prussia.  Geol. 
Landesanst.,  Jahrb.  30,  II,  1912: 
60-63.  (58  entries.  1760-1905. 
General.) 
327a  ScHucHSBT,  Chablss.  Revision  of 
Paleosoic  SUUeroidea,  with  special 
reference  to  North  American 
Aaterciidea.  Washington,  1915, 
311pp.  U.  S.  Nat.  Mus.,  BuU.  88. 
(Bibl.,  281-288.  125  entries. 
183&-1914.     General.) 

328  Spenceb,  W.  K.     The  evolution  of 

the  Cretaceous  Asteroidea.    Roy. 
Soc.  Lond.,  Phil.  Trans.  B.  204, 
1913:161-163.   (51  entries.   1826- 
1913.     General.) 
ASTBROZOA. 

329  Spenceb,  W.  E.     A  monograph  of 

the  British  Palaeosoic  Asterosoa. 
London.  1914-16  [Parts  1  and  2 
issued].  Palaeont.  Soc.  Pub.  (Liter- 
ature, 52-^57.  92  entries.  1847- 
1915.  General.) 
ATLANTIC  COASTAL  PLAIN. 

330  Clabk,  W.  B.     The  Eocene  deposits 

of  the  Middle  Atlantic  slope  in 
Delaware,  Maryland,  and  Virginia. 
Washington,  1896,  167pp.  U.  S. 
Geol.  Surv.,  Bull.  141.  (Bibl. 
1&-23.  80  entries.  1822-96. 
Regional.) 
See  859,  1140. 
AUCBLLAS. 

331  *PAViiOV,  A.  P.     Enchalnement  des 

aucelles  et  aucellines  du  cr6tac6 

russe.     Moscou,  1907,  93pp.   Soc. 

nat.  Moscou,  Nouv.  m6m.  17  (22), 

Uvr.l.     (Bibl.4-8.) 
331a    PoMPECKJ.   J.    F.    Ueber   Aucellen 

und    Aucellen-fthnliche    Formen. 

N.  J.  f.,  Min.,  B.  B.  14, 1901:  319- 

368.     (78    entries.        1837-1900. 

General.) 
AUOITB. 

332  Galkin,  Xbnia.    Chemische  Unter- 

suohung  einiger  Hornblenden  und 
Augite  aus  Basalten  der   Rh6n. 


•Not 


N.  J.  f.  Min.,  B.  B.  29,  1910:  681- 
682.  (21  entries.  1849-1907. 
General.) 

AUGXTITB.     8ee2l45. 

AUSTRALASIA. 

333  Benson,  W.  N.    A  review  of  recent 

researches  on  the  Mesosoic  floras 
of  Australasia.    N.  Z.  Joum.  Sd., 

1,  1919:  29.  (9  entries.  1916-18. 
Regional.) 

334  Chapman,    Fbbdbbicx.    Australas- 

ian fossils:  a  students'  manual 
of  palaeontology.  Melbourne, 
1914,  341pp.  (Literature  refer- 
ences at  end  of  each  chapter  begin- 
ning with  Chapter  V.) 

335  DACQui,  E.     Der  Jura  im  Umkreis 

des  lemurischen  Kontinentes. 
Geol.  Rundsch.,  1, 1910:  148-151. 
(54  entries.  1864-1907.  Regional.) 

336  KoMOBOwics,  Maubicb  von.    Vul- 

kanoseismische  Sjbudien  im  norden 
Australasiens.    Zeit.    f.    Vulkan., 

2,  1915-19:  99-102.  (28  entries. 
1826-1912.       Regional.) 

AUSTRAUA. 

337  Dun,  W.  S.    Bibliography  of   Aus- 

tralian Cretaceous  geology  and 
palaeontology.  N.  S.  Wales. 
Geol.  Surv.,  Mem.  Pal.  11,  1902, 
App.  II:  85-98.  (247  entries. 
1858-1902.       Regional.) 

338  Ethbbidoe,  R.,  /r.,  and  Dun,  W.  S. 

The  Australian  geological  record 
for  the  yearfs]  1895-97  with 
addenda  for  the  years  1891-96. 
N.  S.  Wales.  Geol.  Surv.,  Reo.  5, 
1897:  87-11,  183-203.  6,  1899: 
118-150.  (1124  entries.  1895- 
97.    Regional.) 

339  HowcHiN,    Walteb.        Australian 

glaciations.  Joum.  Geol.,  20, 
1912:223-227.  (41  entries.  1885- 
1910.    Select.) 

340  PiTTKAN,  E.  F.    The  great  Austra- 

lian artesian  basin  and  the  source 

of  its  water.     Sydney,  1914,  57pp. 

N.  S.  Wales.  Geol.  Surv.     (Bibl. 

43-67.     304  entries.     1868-1911. 

Regional.) 
See  554,  961,  1105,  1733. 
AUSTRAUTBS.    £les  0BSIDIANITE8. 
AUSTRIA. 

341  AiONEB,  Andbb.    Eisseit-Studien  in 

Murgebiete.  Naturw.  Ver.  Steier- 
mark,  Mitth.  42,  1906:  81.  (21 
entries.    1855-1904.    Regional.) 

342  AiONEB,      Andbb.       Geomorpholo- 

gische  Studien  Qber  die  Alpen  am 
Rande  der  Graser  Buoht.  Austria. 
Geol.  Reiohsanst.,  Jahrb.  66, 1916: 
329-331.  (39  entries  1854-1916. 
Regional.) 
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343  AiONEB,      AuQUBT.      Die  Mineral- 

8ch&tse  der  Steiermark.  Wien, 
1907,  291pp.  (Literature,  262- 
291.  ea  950  entries.  1755-1905. 
Regional.) 

344  AMPrBBBR,  Otto.    Geologische  Be- 

schreibung  dee  n6rdlichen  Theiles 
des  Karwendelgebirgee.  Austria. 
Geol.  Reichsanst.,  Jahrb.  53, 
1903:  247-250.  (122  entries. 
1843-1903.     Regional.) 

345  Ampfebsb,     Otto    and    Hammer, 

WiLHBLM.  Geologische  Beschreib- 
ung  dee  sQdlichen  Theiles  des 
Karwendelgebirgee.  Austria.  Geol. 
Reichsanst.,  Jahrb.  48.  1898: 
293-295.  (55  entries.  1844-94. 
Regional.) 

346  BuxowBKi,  Gejza.      Nachtr&ge  su 

den  Erl&uterungen  des  Blattes 
M&hrisch-Neustadt  unf  SchSn- 
berg  der  geologischen  Speiial- 
karte.  Austria.  Geol.  Reichsanst., 
Jahrb.  55.  1905:  663-666.  (55 
entries.     1852-1905.     Regional.) 

347  Doblteb,  Cobneuo  and  Leitmeibr, 

Hans.  Neue  Untersuchungen  im 
Monsonigebiete.  Akad.  Wis- 
sensch.  Wien.,  Math.-naturw. 
Klasse.  Sits  (I)  127,  1918:  707- 
713.  (87  entries.  1863-1911. 
Regional.) 

348  FuooBR,  Ebbrhard.     Die  Gaisberg- 

gruppe.  Austria.  Geol.  Reichs- 
anst.. Jahrb.  56.  1906:  213.  (16 
entries.     1853-1905.     Regional.) 

349  FuooBR,  Ebbrhard.  Die  Salsburger 

Ebene  und  der  Untersberg.  Aus- 
tria. Geol.  Reichsanst.,  Jahrb. 
57,  1907:  455--I57.  (54  entries. 
1828-1904.     Regional.) 

350  FuooBR,  Ebbrhard.     Das  Tennen- 

gebirge.  Austria.  Geol.  Reichs- 
anst., Jahrb.  64.  1914:  373.  (12 
entries.     1844-1910.     Regional.) 

351  Grabbr,  H.  v.     Die  Aufbruchssone 

von  Eruptiv-  und  Bchieferge- 
steinen  in  Sttd-Kftmten.  Austria. 
Geol.  Reichsanst.,  Jahrb.  47, 
1897;  292-294.  (35  entries.  1853- 
97.     Regional.) 

352  Hahn,  F.   F.     Geologie  der  Kam- 

merker-Sonntagshorngruppe.  I. 
Teil.  Austria.  Geol.  Reichsanst., 
Jahrb.  60,  1910:  312-317.  (147 
entries.   1830-1908.    Regional.) 

353  Hammer,  Wilhblm.       Das  Gebiet 

der  BQndnerschiefer  im  tirol- 
ischen  Oberinntal.  Austria.  Geol. 
Reichsanst.,  Jahrb.  64,  1914; 
444-446.  (47  entries.  1859- 
1915.     Regional.) 


♦Not 


354  Hartmann,   Eduard.     Der  Schup- 

penbau  Tamtaler  Berge  am 
Westende  der  Hohen  Tauem. 
(Tuxer  Voralpen.)  Austria.  Geol. 
Reichsanst.,  Jahrb.  63,  1913:  212- 
213.  (52  entries.  1834-1911. 
Regional.) 

355  Habsinoer,  Hugo.  Die  Fortsohritte 

der  geomorphologbchen  For- 
schung  in  Oesterreich  in  den 
Jahren  1897  bis  1907.  Geogr. 
Jahresb.,  7,  1909:  126-194.  (469 
entries.     1897-1907.     Regional.) 

356  Heritbch,     Franz.      Beitrftge    sur 

Geologie  der  Grauwackensone  des 
Paltentales  (Obersteiermark). 

Naturw.  Ver.  Steiermark.  Mitth. 
48  (1911)  1912:  4-16.  (201  en- 
tries.    1775-1909.     Regional.) 

357  Hbritsch,  Frank.      Die  Fauna  des 

unterdevonische  Korallenkalkes 
der  Mittelsteiermark  nebst  Be- 
merkungen  ttber  das  Devon  der 
Ostalpen.  (Beitr&ge  sur  geologis- 
chen Kenntnis  der  Steiermark. 
IX)  Naturw.  Ver.  Steiermark, 
Mitth.  54,  1918:  21-24.  (51 
entries.     1870-1914.     Regional.) 

358  Hbritsch,     Franz.     Das     Gebirge 

5stliche  von  den  Radst&dter  Tau- 
em und  vom  Katschberg.  Geol. 
Rundsch.,  3.  1912:  245-247.  (64 
entries.     1 902- 1 1 .     Regional. ) 

359  Hbritsch,  Franz.    Untersuchungen 

sur  geologie  dee  Palllosoikums 
von  Gras.  I-II.  Akad.  Wissensch. 
Wien.  Denk.  92.  1916:  553-561; 
94.  1918:  107-110.  (326  entries. 
1828-1915.  Regional.) 
3S9a  *Herit8CH.  F.  Verseichnis  der  geo- 
logischen Literatur  der  6sterreich- 
ischen  Alpenl&nder.  Loeben, 
1914.  3p.  1.,  69pp. 

360  Hilber,   V.     Geologische  und  pal- 

aeontologische       Literatur       der 
Steiermark.  Naturw.  Ver.  Steier- 
mark,  Mitth.   33-47,   1896-1910. 
(1896-1910).    Regional.) 
1896 — ^v.  33:  Izziii-lxxvii 
1897 — V.  34:  Izzvii-lzzzii 
1898 — V.  35:  Izziz-lzzxii 
1899— V.  36:  Ixviii-lxxii 
1900— V.  37:  xciv-xcix 
1901 — V.  38:  Izziii-lzzvi 
1902 — V.  39:  liii-lvii 
1903 — v.  40:  Ixxii-lzzvii 
1904— V.  41:zii-zvi 
1905 — v.  42:  czzzv-czxzviii 
1906— v.  43:453-456 
1907— V.  44:  341-344 
1908— V.  45:  470-480 
1909— V.  46:  516-525 
1910— V.  47:  437-445 
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361  Hraoil,    Guido.       Die   Qneisione 

des  sQdlichen  Schnalser  Tales  in 
Tirol.  Austria.  Geol.  Reichs- 
anst.,  Jahrb.  69,  1909:  069.  (22 
entries.     1849-1906.     Regional.) 

362  HuMPHBBT,     W.    A.     Uber    einige 

Erilagerat&tten  in  der  Umgebung 
der  Stangalpe.  Austria.  Geol. 
Reiohsanst.,  Jahrb.  66,  1906: 
349.  (19  entries.  1783-1904. 
Regional.) 

363  HuPFELD,   [Fr.]     .     Der    Bleiberger 

Ersberg.  Zeit.  f.  prakt.  Geol, 
1897:233-234.  (46  entries.  1783- 
1896.     Regional.) 

364  Ippkn,  J.  A.     Mineralogische  Liter- 

atur  der  Steiermark  1896-97. 
Naturw.  Ver.  Steiermark,  Mitth. 
33,  1896:  bdz-lzxiii;  36,  1898: 
Izxii-bny.    (1896-97.     Regional.) 

365  KiTTL,   Ebwin.     Die  Gesteine  der 

Bdsenateinniasse.  (Rottenman- 
ner  Tauem).  Austria.  Geol. 
Reichsanst.,  Jahrb.  69,  1919:  226- 
266.  (49  entries.  1848-1917. 
Regional.) 

366  EIiTTL,    Erwin.        Salikammergut. 

Int.  Geol.  Cong.  IX.  Wien,  1903. 
FQhrer  iv:  108-118.  (179  entries. 
1846-1903.     Regional.) 

367  Klebblsbbbo,    R.   t.     Die   marine 

Fauna  der  Ostrauer  Schichten. 
Austria.  Geol.  Reichsanst.,  Jahrb. 
62,  1912:  646-666.  (416  entries. 
1809-1910.    Regional.) 

368  Kbasbeb,  Fridolin.     Zur  Kenntnis 

der  fossilen  Flora  der  Lunser 
Schichten.  Austria.  Geol.  Reichs- 
anst., Jahrb.  69,  1909:  124- 
126.  (66  entries.  1820-1909. 
Regional.) 

369  Krebb,  Nobbbbt.     Die  landeskund- 

liche  Literatur  der  Osterreichisch- 
en  Karstlftnder  in  den  Jahren 
1906-08  (1909).  Geogr.  Jahresb., 
8.  1910:  70-112.  (380  entries. 
1906-09.     Regional.) 

370  Leblino,     Clemens.       Geologische 

Beschreibung  des  Lattengebirges 
im  Berchtesgadener  Land.  Geogn. 
Jahresh.,  24.  1911:  34-36,  48-60. 
(169  entries.  1843-1910.  Regi- 
onal.) 

371  LOBSCB,  K.  C.  YON.     Der  Sohollen- 

bau  im  Wetterstein-  und  Miem- 
ingergebirge.  Austria.  Geol. 
Reichsanst.,  Jahrb.  64.  1914: 
96-97.  (30  entries.  1896-1913. 
Regional.) 

372  Philupp,    Hanb.     Palftontologisch- 

geologische  Untersuchungen  aus 
dem      Gebiet      von      Predasso. 


♦Not 


373 


374 


375 


376 


377 


378 


379 


380 


381 


382 


Deutsch.  geol.  Gesell.,  Zeit.  66, 
1904:3-6.  (67  entries.  1834-1903. 
Regional.) 

PxA,  JnuTTB  v.  Geologische  Studien 
im  H611engebirge  und  seinen  n6rd- 
lichen  Vorlagen.  Austria.  Geol. 
Reichsanst.,  Jahrb.  62,  1912: 
662-664.  (36  entries.  1840-1911. 
Regional.) 

PuFTBB,  LoBBNs.  Die  landeskund- 
liehe  Literatur  der  bojischen  Lftn- 
der  Oesterreichs  (B6hmen  und 
die  bojischen  Anteile  von  Nieder- 
und  Ober5sterreich,  Mfthren  und 
Schleeien  in  den    Jahren    1897- 

1907.  Geogr.  Jahresb.,  7,  1909. 
19&-220.  (366  entries.  1897-1907, 
Regional.) 

Rbduch,  K.  a.  Das  Alter  der 
Kohlenablagerungen  5stlich  und 
westlich  von  R5tsohach  in  Sad- 
steiermark.  Austria.  Geol.  Reichs- 
anst., Jahrb.  60,  1900:  409- 
410.  (20  entries.  1849-99. 
Regional.) 

Rbininobb,  Hbinbich.  Das  Ter- 
ti&rbecken  von  Budweis.  Aus- 
tria. Geol.  Reichsanst.,  Jahrb., 
68.  1908:  470-^71.  (26  entries. 
1863-1904.     Regional.) 

RuDNTCXTJ,  Stbphan.  Die  landes- 
kundliche  Literatur  von  Galisien 
und  der  Bukowina  in  den  Jahren 
1906  bis  1909.  Geogr.  Jahresb., 
10,  1911-12:  68-96.  (463  entries. 
1906-09.     Regional.) 

Sandbb.  Bbung.  Geologische  Be- 
schreibung des  Brixner  Granits. 
Austria.  Geol.  Reichsanst.,  Jahrb., 
66,  1906:  743-744.  (26  entries. 
1871-1906.    Regional.) 

ScHArFEB.  F.  X.  Geologie  von 
Wien.  Teil  II.  Wien,  1906,  242pp. 
(Literature,  7-29.  486  entries. 
1739-1906.     Regional.) 

ScHwiNNBB,  RoBBBT.  Das  Gebirge 
westlich  von  Ballino  (SQdwest- 
Tirol).  [Eine  vorl&ufige  Mitteil- 
ung.]  I.  Teil.  Austria.  Geol. 
Reichsanst.,  Verb.  1918:  174-178. 
(62  entries.  186^1917.  Regional.) 

SiGMUND,  AijOIB.  Die  minerale  nie- 
der5sterreichs.  Wien,  1909, 194pp. 
(Literature,  3-7.  79  entries.  1843- 

1908.  Regional.) 

Spenoleb,  E.  Die  Gebirgsgruppe 
des  Plassen  und  Hallst&tter  Sals- 
berges  im  Salakammergut.  Eine 
geologische  Monographie.  Aus- 
tria (omitted  after  1918).  Geol. 
Reichsanst.,  Jahrb.  68,  1918: 
288-296.  (148  entries.  1802-1918. 
Regional.) 
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383  Toui^  FsAin.  Geologiaehe  £z- 
kunionen  im  Grobiete  des  LiMinc- 
und  des  MOdlingbaches  .  .  .  Aua- 
tria.  Geol.  RnchaaiiBt.,  Jahrb. 
66,  1905:  245-246.  (93  entries. 
1817-1905.    Regional.) 

3M  TsAUTB,  Frisoucb.  "Die  Grestener 
a  Sehichten  der  6steiTeieliaiachen 
Voralpen  und  One  Fauna.  Beitr. 
Palftont.  OestenvUng.,  22,  1909: 
2-4.  (82  entries.  1830-1908. 
Regional.  Paleontologioal  litera- 
ture, pp.  41-46.  207  entries,  1825- 
1909.) 

385  Troll,    Obkam    riUer   ton.        Die 

pontischen  Ablagerungen  von 
Leoberedorf  und  ihre  Fauna.  Aus- 
tria. Geol.  Reichsanst.,  Jahrb. 
57.  1907:  86-90.  (138  entries. 
1837-1904.     Regional.) 

386  Vacbk,    M.    Ezkuraion   durch   die 

Etschbucht.  (Mendola,  Trient, 
Rovereto,  Riva.)  Int.,  Geol. 
Cong.  IX.  Wien,  1903.  FQhrer  no. 
▼ii:  2-4.  (44  entries.  1824-1902: 
Regional.)  - 
386a  ^Vbttbhs.  Hbbmann.  Die  geologis- 
ehen  Verh&ltnisse  der  weiteren 
Umgebung  Wiens  und  Eriftuterung- 
en  sur  geologbch-  tektonischen- 
Uebersichtskarte  des  Wiener  Beck- 
ens  und  seiner  Randgebiige.  Wien, 
1910.  106pp.  (Bibliographical 
notes.) 

387  WiNKLBB,    Abtur.     Das   Eruptiv- 

gebiet  von  Gleichenberg  in  Gst- 
staiemiark.  Austria.  Geol.  Reichs- 
anst., Jahrb.  63,  1913:  407-410. 
(86  entries.  1819-1912.  Regional.) 

388  WnTBHBURO,     Paul    t.     Beitrftge 

sur  Kenntnis  der  Werf ener  Sehich- 
ten SQdtirols.  Geol.  u.  palftont. 
Abh..  n.  f.  8,  hft.  5,  1908:  39-41. 
(109  entries.  1853-1908.  Re- 
gional.) 
Set  145,  148,  157,  158,  163.  169, 
173,  174,  194,  410.  668,  871,  958. 
1119.  1152.  1234. 1517. 1589.  1590. 
1641,  1740a,  1771. 1784.1832,  2122. 

AUSTRIA  HUHGART. 

See  Caeeho  Slovakia,  Hungaiy,  Italy, 
Jugo-Slavia,  Poland,  Rumania. 

AUTUHITB.     See  413. 

AZORBS.     See  2844. 

BACTSRIA. 

380  Hardrr,  E.  C.  Iron-deiMMiting  bae- 
ttfia  and  their  geologic  relations. 
Washington,  1919,  89pp.  U.  8. 
GeoL  Surv.,  Prof.  Papw  113. 
(BiU.  84-«5.  69  entries.  1836- 
1916.     General.) 


•Noti 


BABBH. 

390  Ecr,    Hbinricr.    Veneiehnis    der 

mineralogischen.  geognostischen, 
nr-  (vor)-gesGhichtUchen  und  bal- 
neographisehen  literatur  von  Bad- 
en, Wflrttemberg,  HohensoUem 
und  einigen  angrensenden  Gegen- 
den.  Heidelberg,  1898-1909. 
Baden.  Geol.  Landesanst.,  Mitth. 
1,  Buppl.  2.  3,  4.  (ca  3300  entries. 
1524-1901.  Regional.) 

391  Gi^BRiNosR,  August.    Talgeschich- 

te  der  oberen  Donau  und  des  ober- 
en  Neckars,  oder  Gei611ablager- 
ungen  im  C]refaiete  der  oberen 
Donau  und  dee  oberen  Neckars. 
Baden.  Geol.  Landesanst.,  Mitth. 
6,  1912:  463-465.  (29  entries. 
1482-1908.   Regional.) 

392  HoHSNSTBiN,  Victor.  Beitrftge  sur 

Kenntnis  des  Hittleien  Hus- 
cbelkalks  und  des  unteren 
Trochitenkalks  an  58tliehen 
Sehwsnnraldrand.  Geol.  u.  pal- 
lont.  Abh.,  n.  f.  12,  hft.  2.  1913: 
96-98.  (150  entries.  1820-1910. 
Regional.) 

393  Huo,  Otto.      B«trftge  sur  Strati- 

graphie  und  Tektonik  des  Isteiner 
KloUes.  Baden.  Geol.  Lande- 
sanst., Mitth.  3,  1899:  386-390. 
(81  entries.     1821-95.    Regional.) 

394  ScBWRNxxL,    Hams.     Die  eruptiv- 

gneise  des  Schwarswaldcs  und  ihr 
verh&ltnis  sum  granit.  T.  M.  P. 
M.,  n.  f.  31,  1912:  313-316.  (76 
entries.     1892-1910.     Regional.) 

395  WiLARR,  J.  L.     Die  Rheintalflezur 

norddstlich  von  Basel  swischen 
Lorrach  und  Kandem  und  ihr 
Hinterland.  Baden.  Geol.  Lan- 
desanst.. Mitth.  7.  1914:  640.  (7 
entries.  1893-1913.  Regional.) 
See  64.  215.  634,  2214,  2522,  2592a. 
2713,  2719,  2812. 

BAKOHT.    See  1387,  1393. 

BALBARIC  ISLANDS. 

396  Fallot,  Paul.    Le  f aune  des  mames 

Aptiennes  et  Albiennes  de  la 
region  d'Andraitz  (Majorgue). 
Madrid,  1920,  68pp.  Mus. 
dene,  nat,  Madrid.  Trab.  ser. 
geol.  26.  (List,  65-68.  64  entries. 
1861-1919.  Regional.) 
5m  1505. 

BALKAH  PBimSULA. 

306a  Prtkovi6,  V.  K.  Bibliographie 
g^ologique  de  la  pfoinsule  balka- 
nique.  1904-1909.  Annales  g6o- 
logiques  de  la  peninsule  balkani<iae, 
6,  fasc  2.  1911:  I-UX.  (145  en- 
tries.    1904-09.     Regional.) 

397  Schurrrt.  Ricbaro.      Balkanhalb- 

insel.     A.   Die  Kthstenl&nder  Os- 
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tttrreieh-TJikgariis.  Heidelberg. 
1014.  61pp.  Handb.  reg.  Geol.. 
16.  (Literatui«,  46-49.  188  en- 
tries.     1866-1914.      Regional.) 

398  TouLA,  Frans.    tl'benioht  fiber  die 

geologiBche  Uteratur  der  Balkan- 
halbinad  mit  Morea,  dee  Arehi- 
pels  mit  Kreta  und  Cs^pem,  der 
Halbinsel  Anatolien,  Syriens  und 
Pal&stinas.  Int.  Geol.  Cong.  IX. 
Vienne,  1903.  C.  R.:  186-330. 
(1314  entries.  1703-1903.  Re- 
gional.) 
£lMaZ<o  ALBANIA. 

BALTIC.     Sf  1429.  1430.  2042. 

BAKATITB. 

399  Bbbosat.    Emii.       Beobachtungen 

fiber  den  Diorit  (Banatit)  von 
Vaskd  in  Banat  und  seine  endogene 
und  exogene  Kontaktmetamor- 
phose.  N.  J.  f.  Min.,  B.  B.  30. 
1910:671-673.  (32  entries.  1774- 
1906.     Regional.) 

400  Roiix>s8NiK,  Paul,  and  Em  sit,  Kolo- 

M AN.  Beitr&ge  sur  genaueren  pe- 
trographischen  und  chemischen 
Kenntnis  der  Banatite  des  Komi- 
tates  Kras86-Ss5r6ny.  Hungary. 
Geol.  Anst..  Mitth.  16.  hft.  4. 
1908:  146-149.  (68  entries. 
1798-1907.  Regional.) 
BARITB. 

401  Allen.  M   A.,  and  Butler.  G.  M. 

Baiytes.  Tucson,  Arisona.  1919. 
20.  18pp.  Aris.  Univ.  Bull.  99. 
Min.  tech.  ser.  22.  (Bibl.  17-18. 
22  entries.     1904-12.     Select.) 

402  AiiiNOFr.    G.      Kristallographische 

Studien  an  Caldt  und  Baryt 
vonL&ngbanshyttan.  Geol.  F6ren. 
Stockh.  F6rh.  40.  1918:  446-446. 
(36  entries.   1862-1917.  General.) 

403  AndbAb.  K.     tf  ber  Vorkommen  und 

Herkunft  des  Schwerspatee  am 
heutigen  Meeresboden.  Centralb. 
f.  Min.  1918: 164-166.  (23  entries. 
1869-1916.     General.) 

404  Hill.  J.  M.    Baiytes.     U.  S.  Geol. 

Surv..  Min.  Res.  1914-11. 1916:  66. 
(33  entries.     1912-14.    General.) 

405  Pbalen.   W.   C.     Baiytes.      U.   S. 

Geol.  Surv.,  Min.  Res.  1911-11. 
1912;  969-970.  (19  entries.  1904- 
11.    General.) 

406  Tabb.  W.  a.     The  barite  deposits 

of  Missouri  and  the  geology  of  the 
barite  district.  Columbia.  Mo. 
[1918].  111pp.  Mo.  Univ.  Studies. 
3;  no.  1.  (Bibl.  106-111.  88 
entries.     1864-1914.        General.) 

407  VooT.   Thobolp.      Schwerspat  aus 

norwegbohen  Vorkommen.  Norsk 
geol.  Tidssk.  1.  no.  9.  1908:  66-66. 
(37  entries.   1831-1907.  General.) 


408  Watbon.  T.  L.,  and  Gbabtt.  J.  8. 

Barite  of  the  Appalachian  states. 
Am.  Inst..  M.  E.,  Trans.  61.  1916: 
667-669.  (37  entries.     1890-1914. 
General.) 
i9«e662.  1740a. 
BASALT. 

409  BaecxbtbOm.  OLor.  Petrographische 

Beschreibung  einiger  Basalts  von 
Patagonien,  Westantarktika  und 
den  Sfid-Sandwich-Inseln.  Upsala 
Univ..  BuU.  Geol.  Inst.  13.  1916: 
116-182.  (108  entries.  1832-1912. 
Footnotes.) 

410  PBBI80.    CoBNELiua.    Die    Basalts 

vom  Plattensee  verglichen  mit 
denen  Steiermarks.  Naturw.  Ver. 
Steiermark..  Mitth.  46  (1908) 
1909:  9-12.  (106  entries.  1822- 
1907.     Regional.) 

411  ScHOTTLEB.  WiLHBLM.     Die  Basalts 

derumgegendvonGiessen.  Darm- 
stadt, 1908.  pp.  316-491.  Hesse. 
Geol.  Landeeanst..  Abh.  4.  hft.  3. 
(Literature.  327-328.  1866-1906. 
Regional.) 

412  VitXub.  IstvXn.     Die  Basalts  der 

Balatongegend.  Res.  wissen.  Erf. 

Balatonsees.    1.   Teil   1    Min.    u. 

Petr.   Anh.,    II.    1911:   6-6.     (22 

1911:6-6.  (22  entries.  1803-1911. 

Regional.) 
iSe«2146. 
BASAHITB.     £les2146. 
BASSBTITB. 

413  Hallimond.    a.    F.    On    Bassetite 

and    Uranospathite.   new   species 
hitherto  classed  as  Autunite.  Min. 
Mag..  17.  1916:  236.    (14  entries. 
1816-1910.     General.) 
BATRACHIAKS. 

414  Bboili,    Fbbdinand.        Permisohe 

Stegocephalen  und  Reptilien  aus 
Texas.  Palaeontographica.  61. 
1904:108-120.  (283  entries.  1828- 
1903.     General.) 

415  MooDiB.  R.  L.     The  coal  measures 

amphibia  of  North  America. 
Washington.  1916.  222pp.  Car- 
negie Inst..  Wash..  PuU.  238. 
(Bibl.  202-219.  646  entries. 
1824-1916.     General.) 

416  MooDiB.  R.  L.     The  Pennsylvanio 

Amphibia  of  the  Mason  Creek. 
Illinois,  shales.  Kansas  Univ., 
Sci.  BuU.  6.  1913:  368-369.  (26 
entries.  1866-1912.  Regional.) 
416a  MooDiB.  R.  L.  A  list  of  the  described 
species  of  fossil  Amphibia.  Kansas 
Univ..  Sci.  BuU.  9.  1914:  14-28. 
(346  entries.  1828-1914.  General.) 

417  Schwabs.    Huoo.     Uber   die    Wir- 

bels&ule  und  die  Rippen  holospond- 
yler    Stegocephalen    (Lepospond- 
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yli  Zitt.)  Beitr.  Palftont.  Oesterr- 
Ungar.  21.  1008:  103-105.  (85 
entrieB.  1857-1907.  General.) 
418  WiMAN,  Cabl.  'Ober  die  Stegoce- 
phalen  auB  der  Triaa  Spitibergens. 
Upsala,  Univ..  Bull.  Geol.  Inst. 
13.  1916-1916:  29.  (20  entries. 
1856-1914.  Regional.) 
£Im1634. 


BAirXITB. 
419 


J.  C.  Bibliography  of 
Joum.  Geol..  5.  1897: 
(93  entriee.      1821-96. 


Bbannsb. 
bauxite. 
285-289. 
General.) 

420  Phalbn,  W.  C.    Bauxite  and  alum- 

inum. U.  8.  Geol.  Sunr..  Min. 
Res.,  1914-1.  1916:  208-209.  (46 
entries.     1892-1911.     Regional.) 

421  Watson.  T.  L.  A  preliminary  report 

on  the  bauxite  deposits  of  Georgia. 
Atlanta,  Ga..  1904.  169pp. 
Georgia  Geol.  Surv..  Bull.  11. 
(Bibl.  159-164.  82  entries.  1863- 
1901.  General.) 
BAVARIA. 

422  Dbehbr.    Otto.    Geologische    Be- 

sehreibung  des  Dammersfeldes  in 
der  Rh6n  und  seiner  sQdwestlichen 
Umgebung.  Prussia.  Geol.  Land- 
esanst..  Jahrb.  31-11.  1913:  297- 
298.  (18  entries.  1851-1907. 
Regional.) 

423  DtysBTBLD.  V.     Die  Drusenminera- 

lien  des  Waldsteingranite  im  Fich- 
telgebirge.  Zeit.  f.  Kryst.,  46, 
1909:563-564.  (18  entries.  1854- 
1908.     Regional.) 

424  FiBCHBR.    Hermann.     Beitrag    lur 

Kenntnis  der  unterir&nldschen 
Triasgesteine.  Geogn.  Jahresh.. 
21.  1908:  54-55.  (47  entries. 
1854-1907.    Regional.) 

425  Fbaas,  E.     Geologische  und  pal&on- 

tologbche  Beitr&ge  aus  dem  Trias- 
gebiet  von  Schwaben  und  Franken 
seit  1907.  Geol.  Rundsch..  2, 
1911:519-520.  (23  entries.  1902- 
11.     Regional.) 

426  Frbntzbl,  Alexander.     Das  Pas- 

sauer  Granitmassiv.  Geogn.  Jahr- 
esh.. 24.  1911:  191-192.  (20 
entriee.     1847-1908.     Regional.) 

427  GiLLiTZER.    Gboro.     Geologie    des 

SQdgebietes  des  Peissenberger 
Kohlenreviers  im  Kgl.  bajrr.  &rar. 
Reservatfeld.  Austria.  Geol.  Re- 
ichsanst..  Jahrb..  64,  1914:  151. 
(20  entries.  1900-13.  Regional.) 

428  GiLLiTZBR.    Gboro.       Geologischer 

Aufbau  des  Reiteralpgebirges  im 
Berchtesgadener  Land.  Geogn. 
Jahresh.,  25.  1912:  165.  (16  en- 
tries.     1830-1911.     Regional.) 


429  lasLBR,    Altbbd.        Beitrftge    sur 

Stratigraphie  und  Mikrofauna  dee 
Lias  in  Schwaben.  Palaeonto- 
graphica,  55.  1908:  98-103.  (136 
entries.      1788-1904.      Regional.) 

430  Knaubb.  JoBBPH.  Geologische  Mon- 

ographie  dee  Hersogstand-Heim- 
garten-Gebietee.  Geogn.  Jahresh., 
18.  1905:  110-111.  (71  entriee. 
812-1901.     Regional.) 

431  KoBHNB,  Werner.    Verseichnia  der 

geologischen  Literatur  Qber  die 
frftnkische  Alb  und  der  fQr  deren 
Venteinerungskunde  und  Geologie 
wichtigsten  Literatur  aus  anderen 
Gebieten.  Naturh.  Gesell.  NQm- 
berg..  Abh.,  15,  1905:  379-407. 
(437  entries.  18337-1905.  Re- 
gional.) 

432  KoBHNE,     Werneb.       Zur    Strati- 

graphie  und  Tektonik  dee  ober- 
bayerischen  Oligosftn.  Geol. 
Rundsch..  3.  1912:  407-408.  (14 
entriee.     1897-1912.       Regional.) 

433  KoBHNE.  Werneb.    Zusammenstell- 

ung  der  geologbchen  Literatur 
Qber  die  Erlanger  Gegend.  Phys.- 
med.  Soc.  Erlangen.  Sits.,  37 
(1905)  1906: 456-461.  (72  entries. 
1774-1905.      Regional.) 

434  LoESCH.     K.     C.    von.     Vorl&ufige 

Mitteilung  Qber  Aufnahmeergeb- 
nisse  swischen  Inn  und  Leitsach. 
Austria.  Geol.  Reiohsanst.,  Verb. 
1915:96.  (15  entriee.  1864-1914. 
Regional.) 

435  Matbb.  Frans.     Geologisch-miner- 

alogische  Studien  aus  dem  Berch- 
tesgadener Land.  Geogn.  Jahresh.. 
25.  1912:  157-158.  (56  entries. 
1806-1912.    Regional.) 

436  MtyNiCHBDORFER,  Frans.     Mineral- 

ogiflch-petrographische  Studien  am 
Silberberg  bei  Bodenmais.  Geogn. 
Jahresh.,  21.  1908:  88-90.  (106 
entries.    1764-1907.    Regional.) 

437  Pfaff,  F.  W.     Versuch  einer  Zusam- 

menstellung  der  geologisch-miner- 
alogischen  Litteratur  von  E5nig- 
reich  Bayern.  Geogn.  Jahresh.. 
12.  1899:  1-71.  (ca  1800.  1542- 
1899.     Regional.) 

438  Reib.  O..  M.     Beobachtungen  Qber 

Schichtenfolge  und  Gesteinsaus- 
bildungen  in  der  frftnkischen  Un- 
teren  und  Mittleren  Trias.  I.  Mus- 
ehelkalk  und  Untere  Lettenkohle. 
Geogn.  Jahresh.,  21.  1909:  272- 
274.  (84  entries.  1824-1910. 
Regional.) 

439  ScHNEiD,   Theodob.     Die  Geologie 

der  fr&nkischen  Alb  swischen 
Eichst&tt  und  Neuburg  a.  D. 
Geogn.  Jahresh.,  27.  1914:  65-73. 
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(277  entries.  1842-1913.  Re- 
gional.) 

440  Stuchux,  Hbinbicb.  Die  FasJeeent- 

wickluns  der  sQdbayrischen  Oli- 
goc&nmolasse.  Austria.  Geol. 
Reichsanst..  Jahrb.  56,  1906. 
348-349.  (36  entries.  1792-1904: 
Regional.) 

441  Waonkb,    Gboro.      Beitr&ge    sur 

Strattgraphie  und  Bildungsge- 
schichte  des  oberen  Hauptmus- 
chelkalks  und  der  unteren  Letten- 
koUe  in  Franken.  Qeol.  u.  p&l- 
ftont.  Abh.,  12.  hft.  3.  1913:  177- 
178.  (44entriee.  1862-1908.  Re- 
gional.) 

442  Walthbr,  JoHANNSB.  Die  fauna  der 

Solnhofener  Plattenkalke.  Biono- 
misch  betrachtet.  Med.-naturw. 
Gesell.  Jena.  Denks.,  11.  1904: 
136-138.  (84  entries.  1833- 
1902.     Regional.) 

443  Zbllbr,    Friedbich.     Beitrftge   sur 

Kenntnis  der  Lettenkohle  und  des 
Keupers  in  Schwaben.  N.  J.  f. 
Min.,  B.  B.  25.  1908:  120-126. 
(116  entries.  1830-1906.  Re- 
gional.) 
See  177,  543,  653,  746,  831,  1683. 
1684,  2007,  2320. 

BEARS.     See  1609, 1619. 

BELGIAN  CONGO. 

444  Ball,  S.  H.,  and  Shalbr,   M.   K. 

Economic  geology  of  the  Belgian 
Congo,  central  Africa.  Econ.  Ge- 
ol.. 9,  1914:  605-663.  (100  en- 
tries.   1873-1914.    Footnotes.) 

445  Behrbnd,  Frits.    Zur  Geologie  und 

Oberfl&chengestaltung  von  Nor- 
dost-Katanga  (Belgisch-Eongo). 
Berlin,  1914,  [170]pp.  Beitr.  geol. 
Erfors.  Deuts.  Schuts..  9.  (Liter- 
ature, 4-7.  56  entries.  1887-1914. 
Regional.) 

446  CoRNBT,  J.     Bibliographie  g4ologi- 

que  du  Bassin  du  Congo.  8oc. 
g^l.  Nord..  Ann.  41,  1913-14: 
1-81.  (858  entries.  1877-1913. 
Regional.) 

447  GuiLLBMAiN,  C.     Zur  Kenntnis  der 

Lagerst&tten  in  der  Provins  Ka- 
tanga der  Belgisehen  Kongo-Kolo- 
nie.  Zeit.  f.  prak.  Geol.,  21,  1913: 
321.  (33  entries.  1894-1912. 
Regional.) 

448  Preumont,  G.  F.  J.    Notes  on  the 

geological  aspect  of  some  of  the 
north-eastern  territories  of  the 
Congo  Free  State.  Geol.  Soc.  Lon- 
don. Q.  J.,  61,  1905:  664.  (17 
entries.  1884-1904.  Regional.) 
i8Ml02,  110. 


•Not 


BBLGIirif. 

449  Abbblbbbrob.  ^tibnnb.    Le  D4von- 

ien  inf4rieur  di  Bassin  de  I'Eifel  et 
de  I'Antidinal  de  Givonne  dans  la 
region  Sud-Est  de  I' Ardenne  beige. 
.  .  .  Louvain,  Univ.  Inst.  g4ol., 
M4m.  1.  1913:  166-171.  (66  en- 
tries.   1836-1913.    Regional.) 

450  Cambibb.  RENi  and  Rbnxer,  Ab- 

MAND.  Psygmophyllum  Delvali. 
n.  sp.  du  Terrain  houiller  de 
Charleroi.  Soc.  g4o].  Belg.,  M6m. 
2.  1910:  26-28.  (69  entries.  1846- 
1907.   General.) 

451  CoRNBT.    J.    Liste   dee   prindpales 

publications  concernant  la  g4ologie 
de  la  valine  de  THogneau.  Soc. 
beige  gtol..  Bruz.  M4m..  16, 1902: 
174-177.  (45  entries.  1864-1902. 
Regional.) 

452  Halbt,  F.    La  geologie  tertiaire  de 

la  Campine  anversoise  et  lim- 
bourgeoise.  Soc.  belgeg^l..  Brux., 
Bull.  30.  1920:  99-100.  (17  en- 
tries.    1869-1914.      Regional.) 

453  Jolt,  Henry.    Les  fossiles  du  jur- 

assique  de  la  Belgique  aveo 
description  stratigraphique  de 
chaque  6tage.  I  partie:  Infralias. 
Bruxelles.  1907,  156pp.  Mus. 
hist.  nat.  Belg.,  M6m.  5.  (List  of 
works,  8-10.  59  entries.  1828- 
1906.  Regional.) 
4S3a  *LoHE8T.  M.  J.  M.  Stratigraphie  du 
massif  cambrien  de  Stavelot. 
Li6ge,  1899-1900.  49pp.  Eztrait 
des  Soc.  g6ol.  Belg..  Ann.  25  bis. 
(Bibl.,3-32.) 

454  LoHEST,    Max,       and       Fraipont, 

Charles.  Le  Ltmon  Hesbayen  de 
la  Hesbaye.  Soc.  g6ol.  Belg.. 
M6m.  1911-12,  fasc.  2:  51-62. 
(60entries.  1862-1911.  Regional.) 

455  LoRiA,  J.    Le  Diluvium   ancien   de 

la  Belgique  et  du  Nord  de  la 
France.  Soc.  g6ol.  Belg.,  Ann. 
42.  1921:  M403-M409.  (116 
entries.    1836-1916.    Regional.) 

456  LoRii,    J.       La    stratigraphie    des 

argiles  de  la  Campine  beige  et  du 
Limbourg  n6erlandais.  Soc.  beige 
g6ol.,  Bruz.,  M6m.  21.  1907:  532- 
534.  (44  entries.  1860-1906. 
Regional.) 

457  Renier,         Armand.         L'fechelle 

stratigraphique  du  terrain  houiller 
de  la  Belgique.  Soc.  beige  g^ol.. 
Bruz..  M6m.  26.  1912:  151-157. 
(72  entries.  1768-1911.  Regional.) 
457a  Rbnibr,  Armand.  Les  gisements 
houillers  de  la  Belgique.  Anneze 
I.  Liste  bibliographique.  Annales 
des  Mines  de  Belgique,  21,  1920: 
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421-680.  (ca  2850  entries.  1795- 
1019.    Regional.) 

458  Renisb,  Abmand.    Note  sur  quel- 

quee  y^g^tauz  fossiles  du  Dinan- 
tien  moyen  de  Belgique.  Soc. 
c6ol.  Bels.,  M6m.  2,  1910:  91-92. 
(26  entries.  1874-1910.  Regional.) 

459  Rbkibb,  Abmand.  Le  poundingue  de 

Malmedy — Essai  g6ologique  (551. 
761.  1  et  554.312.2).  Soc.  g6ol. 
Belg.,  Ann.  29,  1901-02:  M221- 
M223.  (24  entries.  1832-1902. 
Regional.) 

460  SociAtA  Giou>oiQUB   ob    Fbancb. 

Reunion  extraordinaire ,.  .k  Laon, 
Reims,  Mons,  Bruxelles,  Anvers. 
Liste  des  prinoipales  publications 
relatives  aux  regions  visitfies. 
Soc.  ^ol.  France,  Bull.  4th  B6r.  12, 
683-689.  (123  entries.  1843- 
1912.    Regional.) 

460a  Stainbb,  X.  Sur  le  mode  de  gise- 
ment  et  Torigine  des  roches 
m^tamorphiques  de  la  r6gion  de 
Bastogne  (Belgique).  Acad.  Roy. 
Belg..  M6m.  (4«)  1.  1907: 157-168. 
(31  entries.  1835^1901.  Regional.) 
See  80, 563, 829, 830, 857, 1116. 1210. 

1444,  2203. 
£lMaZ<o  LUXEMBURG.         ,         ^ 

BBHGUBLA.     See  ANGOLA.(^. '  .  ^<  i.  "U<; 

BERMUDA. 

461  Vbbbill,     a.     E.     The     Bermuda 

Islands.  Part  IV.  Geology  and 
palaeontology,  and  Part  V.  An 
account  of  the  coral  reefs.  Con- 
nect. Acad.,  Trans.  12,  1907:  200- 
204.  (70  entries.  1860-1900. 
Regional.) 

462  Vbbbill,  A.  E.     Notes  on  the  geol- 

ogy of  the  Bermudas.    Am.  Joum. 
Sci..    4th    ser.    9,    1900:339-340. 
(19  entries.     1837-97.    Regional.) 
iSee835. 
BIRDS. 

463  Gaxllabd,  C.    Les  oiseauz  des  phos- 

phorites du  Quercy.  Lyon,  Univ., 
Ann.  n.  s.  I,  fasc.  23,  1908:  149- 
156.  (119  entries.  1871-1906. 
Regional.) 

464  MiLLBB,   L.    H.     Contributions   to 

avian  paleontology  from  the  Paci- 
fic coast  of  North  America..  Cali- 
fornia. Univ.  I>ept.  Geol.,  Bull. 
7,  1912:  115.  (11  entries.  1878- 
1911.  Regional.) 
See  1603,  1634. 

BISMARCK  ARCHIPBLAGO.    See  NEW 
BRITAIN  or  NEU  POMMERN. 

BISMUTH.     5m  1738.  1740a. 

BITUMINOUS  SANDS. 

465  Ells,  S.  C.    Preliminary  report  on 

the  bituminous  sands  of  northern 
Alberta.     Ottawa,     1914,     92pp. 


Canada  Dept.  Mines.    Mines  Br. 

No.  281.     (Bibl.,  2.    22  entries. 

n.  d.    General.) 
BLACK  HILLS.    See  SOUTH  DAKOTA. 
BLACK  SANDS.     £ls«2057. 


BOGOSLOPP  ISLAND. 


^iJc^U> 


466  Mbbbiam,    C.    H.    Bogoslof.    our 

newest  volcano.     Harriman  Alas- 
ka expedition,  2,   1902:  335-336. 
(25  entries.  1780-1898.  Regional.) 
BOHBMIA. 

467  Bbck,  RiCfRABD.     Die  Zinnerslager- 

stfttten  von  Graupen  in  B6hmen. 
Austria.  Geol.  Reichsanst.,  Jahrb. 
64,  1914:  270.  (10  entries.  1838- 
1909.     Regional.) 

468  Bbbo,  G.    Zur  Geologic  des  Braun- 

auer  Landes.  Prussia.  Geol. 
Landeeanst.,  Jahrb.  29-1,  1909: 
38.  (18  entries.  1867-1907. 
Regional.) 

469  CoBNU,    F.     Der    phonolith-lakko- 

lith  des  Marienberg-Steinberges 
bei  Aussig  a.  d.  E.  T.  M.  P.  M., 
30,  1911:  2-4.  (43  entries.  1790- 
1908.     Regional.) 

470  Fbbund,  L.    NaturwissenschaftUche 

Literatur  tkber  B6hmen.   I-VIII. 
Lotos  .  .  .  Prag,  61,  1913:  16,  56, 
97-99.    188-189.    194,    210.    230- 
232,267-269.   (206  entries.   1910- 
13.     Regional.) 

471  Launat,  L.  de.    Les   mouvements 

des  eauz  souterraines  dans  la 
region  de  Teplits  et  de  Brikz,  en 
Boh6me.  Ann.  mines,  9  s6r. 
M4m.  16,  1899:  135-136.  (14 
entries.     1879-98.     Regional.) 

472  NowAX,    Ebnst.     Geologische   Un- 

tersuchxingen  im  SUdfltkgel  des 
mittelbdhmischen  Silur.  Austria. 
Geol.  Reichsanst.,  Jahrb.  64, 1914: 
266-268.  (72  entries.  1859-1914. 
Regional.) 

473  PboohXska,  V.  J.     Repretorium  lit- 

eratury  geologick^  e  mineralo- 
gich4  .  .  .  od  roku  1528  as  do 
1896.  Pras,  1898,  297pp.  (1576 
entries.     1528-1896.     Regional.) 

474  WoLDBicH,  JoBBr.     Das  Prokopital 

sQdlich  von  Prag.    Austria.    Geol. 

Reichsanst.,     Jahrb.     68,     1918: 

109-111.     (35  entries.  1861-1917. 

Regional.) 
See  374. 

See  aUo  CZECHO  SLOVAKIA. 
BOUVIA. 

475  DouoLAB,  J.  A.  Geological  sections 

through  the  Andes  of  Peru  and 
Bolivia  I-III.  Geol.  Soc.  London, 
Q.  J.,  70,  1914:  49;  76,  1920: 
58:  77, 1921 :  281-282.  (53  entries. 
1835-1920.     Regional.) 
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476  Mbtbb,  H.  L.  F.  Carbonfaunen  ana 

Bolivia  und  P«r6.  (Beitr&ge  iiir 
Geologie  und  Palftontologie  ron 
BQdamerika.  XXII).  N.  J.  f. 
Min.,  B.  B.  37,  1914:  649-661. 
(63  entries.  1691^1911.  Regional.) 

477  SoBiLUBB,     Waltbbb.       Contribu- 

ei6n  al  oonooimiento  de  la  forma- 
ei6n  petrolffera  (cretaoeo)  de 
Bolivia  del  end.  La  Plata,  Mus., 
Rev.  20,  1913:  169-173.  (68 
entries.  1835-1912.  Regional.) 
See  1696a,  2476.  2679.  2686b. 

BORATES.     See   1738. 

BORAX. 

478  Baxlbt.  G.  E.    Saline  deposits  of 

California.  Sacramento,  1902, 
216pp.  Cal.  State  Min.  Bur., 
Bull.  24.  (Bibl.,  193-194.  41 
entries.     1876-1901.  Regional.) 

479  Galb,  H.  S.     Bibliography.     U.  S. 

Geol.  Surv.,  Min.  Ree.  1913-11. 
1914:   623-536.     (135   entries. 
1844-1913.     General.) 

480  Yalb.  C.  G..  and  Galb.  H.  S.  Borax. 

U.    S.    Geol.    Surv.,    Min.    Res. 
1914-11,     1916:    289-290.         (15 
entries.    1902-15.    General.) 
BORINGS. 

481  Darton,  N.  H.     Preliminary  list  of 

the  deep  borings  in  the  United 
States.  Second  edition,  with  addi- 
tions. Washington,  1905,  175pp. 
U.  S.  Geol.  Surv.,  Water-supply 
Paper  149.  (Publications  [by 
states].  143  entries.  1856-1905. 
Regional.) 

482  F6BSTBB.  B.     Ergebnisse  der  Unter- 

suchung  von  Bohrproben  aus  den 
seit  1904  im  Gange  befindlichen. 
■ur  Aufsuchung  von  Steinsals 
und  Kalisalsen  ausgefQhrten  Tief- 
bohrungen  im  TertUlr  des  Oberel- 
saas.  Alsace  Lorraine.  Geol. 
Landesanst.,  Mitth.  7,  1911:  353. 
(8 entries.  1871-1909.  Regional.) 
See  1024,  1058.  1064.  1065.  1068. 
1225.  2502. 
BORnO. 

483  Eabton.N.W.    Geologie  einee  Teiles 

von  west-Borneo  nebst  einer  krit- 
ischen  Uebersicht  des  dortigen 
Ersvorkommens.  Jaarb.  Mijnw. 
Ned.  0-Ind..  33.  1904.  Wetens. 
ged.  8-11.  (32  entries.  1879-99. 
Regional.) 
i8esl641. 

BORHHOLM.    iSes  DENMARK. 

BOSNIA. 

484  KiTTL.  Ebnst.     Geologie  der  Umge- 

bung  von  Sarajevo.  Austria. 
Geol.  Reichsanst..  Jahrb.  53, 1903: 


668-665.    (53  entries.    184(^-1903. 
Regional.) 
See  130,  1641. 
BRACmOPODA. 

485  BucKMAN,    S.    S:     Antarctic    fossil 

brachiopoda  collected  by  the 
Swedish  South  Polar  expedition. 
Stockholm,  1910,  40pp.  Schwed. 
SQdpoIar  Exp.,  1901-03.  Wiasen- 
sohaft.  Ergeb.  3,  Uef  7.  (Bibl.,  5^. 
44  entries.     1846-1908.   General.) 

486  BucKMAN,  S.  S.    Brachiopod  homoe- 

omorphy:  Pygope,  Antinomia, 
Pygites.  Geol.  Soc.  London,  Q.  J. 
62.  1906:  451--I52.  (41  entries. 
1606-1899.  General.) 

487  CxTifiNOB.  E.  R.    The  morphogene- 

sis of  Platystrophia.  A  study  of 
the  evolution  of  a  Paleosoio 
Brachiopod.  Am.  Joum.  Set.. 
4th  ser..  15.  1903:  134-136.  (83 
entries.     1820-1902.    General.) 

488  DiBNBB,  C.     Brachiopoda  triadica. 

Berlin,  1920.  108pp.  Fossilium 
catalogue.  I :  AnimaUa.  10.  (Liter- 
ature. 5-13.  200  entries.  1834- 
1915.     General.) 

489  Fabiani.  R.    I  Brachiopodi  teniari 

del  Veneto.  Padua.  Univ..  Mem. 
inst,  geol.  2,  1913-14:  41-42. 
(31  entries.  1824-1913.  Regional.) 

490  Haddino,   Asbab.      Kritische   Stu- 

dien  Qber  die  Terebratula-Arten 
der  schwedischen  Kreideforma- 
tion.  Palaeontographica,     63, 

1919:  [24].  (24  entries.  1812- 
1909.     Regional.) 

491  Hatasaka,  I.     On  the  Brachiopod 

genus  Lyttonia  with  several  Jap- 
anese and  Chinese  examples.  Geol. 
Soc.  Tokyo,  Joum.  24,  no.  288, 
1917:  43(1).  (17  entries.  1883- 
1914.     Regional.) 

492  HuBNB,  F.  H.  VON.    Die  Silurischen 

Craniaden  der  Ostseel&nder  mit 
Anschluss  Gotlands.  Russ.  min. 
GeseU.,  Verb.  2d  ser.,  36,  1899: 
186-194.  (93  entries.  176^1895. 
General.) 

493  Kbumbbcx,  Lothab.    Die  Brachio- 

poden-  und  Molluskenfauna  des 
Glandarienkalkes.  Beitr.  Palftont. 
Oesterr-Ung.,  18,  1905:  66-70. 
(163  entries.  1708-1904.  General.) 

494  Nbtbcbajbw,  A.  W.     Die  fauna  der 

perm-ablagerungen  vom  osten  und 
vom  aeussersten  norden  des  euro- 
paeischen  Russlands.  I.  Brachio- 
poda. St.  Petersbourg,  1911. 
164pp.  Russian  and  German  text. 
Russia.  Com.  g6ol.,  M6m.  n.  f.  61. 
(Literature,  4-7.  60  entries. 
1813-1908.     General.) 
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499 


500 


501 


502 


503 


504 


RoLUBB,  Louis.  Synopsis  des  Spir- 
obranches  (brachiopodes)  juras- 
siques  celto-souabes.  Pt.  I.  Soc. 
pal6oiit.  Suisse.,  M6m.  41,  no.  2, 
1916:  20-27.  (176  entries.  1606- 
1911.     General.) 

RosvNKBANTs,  Alpbbd.  Cnuiiakalk 
fra  Kj0benhavns  Sydhavn.  Kj0b- 
enhavn,  1920,  79pp.  Denmark. 
Geol.  undersSg.  II  Raekke.  36. 
(Literature,  66-68.  43  entries. 
1820-1917.     Regional.) 

SuiMBB,  H.  W.  Old  age  in  brachio- 
poda — a  preliminary  study.  Am. 
Nat..  40.  1906:  120-121.  (27 
entries.     1856-1904.     General.) 

Thomas,  Iyob.  The  British  Car- 
boniferous Orthotetinae.  London, 
1910,  134pp.  Gt.  Brit.  Geol. 
Surv.,  Mem.  Pal.  1,  pt.  2.  (BiU.. 
128-132.  57  entries.  1829-1909. 
General.) 

Thomas.  Ivob.  The  British  Car- 
boniferous Producti.  I.  Genera 
Pustula  and  Overtonia.  London. 
1914.  366pp.  Gt.  Brit.  Geol. 
Surv..  Mem.  Pal.  1,  pt.  4.  (Bibl., 
341-361.  251  entries.  1745-1912. 
General.) 

Waloott.  C.  D.  Cambrian  Braehio- 
poda.  Washington,  1912.  872pp. 
U.  S.  Geol.  Surv.,  Mon.  51-1. 
(BiU..  13-26.  348  entries.  1821- 
1908.     General.) 

Walcott.  C.  D.  Cambrian  geology 
and  paleontology.  No.  3. — Cam- 
brian brachiopoda:  descriptions  of 
new  genera  and  species.  Washing- 
ton. 1908.  Smith.  Misc.  Coll.  Pt. 
of  Vol.  53.  Pub.  1810..  (Bibl.. 
111-116.  72  entries.  1829-1908. 
General.) 

Walcott,  C.  D.  Cambrian  geology 
and  paleontology.  No.  4 — Clas- 
sification and  terminology  of  the 
Cambrian  brachiopoda.  Wash- 
ington. 1908.  Smith.  Misc.  Coll. 
Pt.  of  Vol.  53.  Pub.  1811. 
(Bibl..  161-163.  26  entries.  1829- 
1905.     General.) 

WiMAN.  C.  iiher  die  Karbonbrach- 
iopoden  Spitsbergens  und  Beeren 
Eilands.  Upsala.  1914.  91pp. 
(Literature.  89-91.  52  entries. 
1828-1913.     Regional.) 

Yakowlew.  N.  Die  Anhef tung  der 
Brachiopoden  als  Grundlage  der 
Gattungen  und  Arten.  St.  Peters- 
bourg.  1908.  32pp.  Russian  and 
German  text.  Russia.  Com.  g6ol.. 
M6m.     n.     s.     48.       (Literature. 


♦Not  seen. 


23-24.  34  entries.  1864-1907. 
Citations.) 

505  Yakowlbw.     N.     Die    Fauna    der 

oberen  Abtheilung  der  palaeosois- 
chen  Ablagerungen  im  Donea- 
bassin.  III.  Die  Brachiopoden — 
Geologisohe  Resultate  der  Bear- 
beitung  der  Fauna.  St.  Peters- 
bourg.  1912,  41pp.  Russian  and 
German  text.  Russia.  Com.  g4ol., 
M6m.  n.  s.  79.  (Literature,  39- 
41.  36  entries.  1845-1912. 
Citations.) 
See  1082,  1497a. 
BRAZIL. 

506  Bbannbb,  J.  C.  Bibliography  of  the 

geology,  mineralogy,  and  paleont- 
ology ojf  Brasil.  Geol.  Soo.  Am., 
BuU.  20,  1909:  3-132.  (2,000  + 
entries.     1641-1907.    Regional.) 

507  Bbanneb,    J.    C.     Outlines   of   the 

geology  of  Brasil  to  accompany  the 
geologic  map  of  Brasil.  Geol.  Soc. 
Am.,  Bull.  30, 1919: 189-338.  (666 
entries.     1817-1917.  Regional.) 

508  Dbrbt.  O.  a.   The  sedimentary  belt 

of  the  coast  of  Brasil.  Joum. 
Geol..  15.  1907:  236-237*  (18 
entries.    1823-1905.    Regional.) 

509  Debbt.  O.  a.     The  Serra  do  Espin- 

ha^o,  Brasil.  Joum.  Geol..  14. 
1906:400-401.  (22  entries.  1822- 
1900.     Regional.) 

510  Fbbibb.   Fb.      Wirtschaftliche  Ver- 

h&ltnisse  des  brasilianischen  Edel- 
stein-  und  Ersbergbaus.  .  .  . 
Bergw.  Mitt..  4.  1913:  274-276. 
(75  entries.  1648-1908.  Regional.) 

511  Katsbb.     Fbiedbich.    Das     Ama- 

sonas-Devon  und  seine  Besieh- 
ungen  su  den  anderen  Devonge- 
bieten  der  Erde.  B5hm.  Gesell. 
Wissen.,  Sits.  46.  1897:  2.  (5 
entries.     1874-96.     Regional.) 

512  Katsbb,    Fbibdebich.     Grundstkge 

der  Geologie  des  unteren  Amason- 
asgebietes  (des  staates  ParA  in 
Brasilien).  Leipsig.  1903.  296pp. 
(Literature,  81-34.  26  entries. 
1824-1902.       Regional.) 

513  LiSBOA,  M.  A.  R.    Estrada  de  ferro 

noroeste  do  Brasil  .  .  .  oeste  de 
S.  Paulo  Sul  de  Mato-Grosso. 
Geologia,  industria  mineral  .  .  . 
Rio  de  Janeiro.  1909.  172pp. 
(Bibl..  167-169:  31  entries.  1833- 
1908.  Regional.) 
513a  ^Paulo  de  Oliveba,  E.  Rochas 
petroliferas  do  Brasil.  Trabalhos 
relativos  ao  anno  de  1918.  Rio 
de  Janeiro.  1920.  112pp.  BrasU. 
Serv.  geol..  Bol.  1.  (Bibl..  111- 
112.) 
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514  Whitb,  I.  C.     Report  on  the  cobI 

measures  and  associated  rocks  of 
south  Brasii.  Brasil.  Comm.  est. 
min.,  Final  Rept.  1908-1:  287-300. 
(134  entries.  1827-1906.  Re- 
gional. Publications  relating 
mostly  to  the  Carboniferous  geol- 
ogy of  South  Brasii . . .  from  paper 
by  J.  C.  Branner ...  in  Archivos  do 
Museu  nacional  do  Rio  de  Janeiro, 
12,  1903,  together  with  additional 
titles  supplied  by  Dr.  Branner.) 

515  Wood  WORTH,  J.  B.     Geological  ex- 

pedition to  Brasii  and  Chile,  1908- 
1909.  Harvard  Univ.  Mus. 
Comp.  Zool.,  Bull.  Geol.  ser.  10, 
1912:  134-137.   (63  entries.   1772- 

1911.  Regional.) 

See  684,  738,  814,  914,  954.   1641, 
2175a,  2255,  2476. 
BRBCCIATION.     See    1890. 
BRIQUBTTINO. 

516  Wright,    C.   L.     Briquetting   tests 

at  the  United  States  fuel-testing 
plant  Norfolk,  Virginia,  1907-8. 
Washington,  1909,  41pp.  U.  S. 
Geol.  Surv.,  Bull.  385.  (Bibl.,36-41. 
126  entries.   1899-1909.  General.) 

517  Wright,  C.  L.    Briquetting  tests  of 

lignite  at  Pittsburg,  Pa.,  1908-0. 
.  .  .  Washington,  1911,  64pp. 
(Literature,  57-62.  143  entries. 
1899-1910.       General.) 

518  Wright,     C.    L.     Fuel-briquetting 

investigations  July  1904,  to  July, 

1912.  Washington,  1913.  277pp. 
U.  S.  Bur.  Mines,  Bull.  58. 
(Literature,  266-270.  148  entries. 
1899-1912.     General.) 

BRITISH  COLUMBIA. 

519  Allan,  J.  A.  Geology  of  Field  map- 

area,  B.  C.  and  Alberta.  Ottawa, 
1914, 312pp.  Canada.  Geol.  Surv.. 
Mem.  55.  Geol.  ser.  46.  (BiU., 
244-252.  102  entries.  1846-1913. 
Regional.) 

520  Bruce,    E.   L.     Geology   and   ore- 

deposits  of  Rossland,  B.  C.  Vic- 
toria, B.  C,  1917.  35pp.  British 
Columbia  Dept.  Mines,  Bull.  4. 
(Bibl.,  3517  entries.  1896-1913. 
Regional.) 

521  BuRWASH,  E.  M.  J.   The  geology  of 

Vancouver  and  vicinity.  Chicago, 
111.,  1918.  106pp.  (BiU.,  29.  5 
entries.  1882-1908.  Regional. 
Footnotes.) 

522  Cairnbs,  D.  D.     Portions  of  Atlin 

district  British  Columbia:  with 
special  reference  to  lode  mining. 
Ottawa,  1913,  129pp.  Canada. 
Geol.  Surv.,  Mem.  37.  (BiU., 
6-7.  10  entries.  1898-1911.  Re- 
gional.) 


523  Cambbll,  Charles.     Geology,  and 

mineral  deposits  of  the  Tulameen 
district,  B.  C.  OtUwa,  1913, 
188pp.  Canada  Geol.  Surv., 
Mem.  26.  (BiU..  10-11.  22  en- 
tries.   1862-1911.    Regional.) 

524  Cambbll,    Charles.     The   geology 

and  ore  deposits  of  Hedley  mining 
district  British  CoIumUa.  Ottawa, 
1910,  218pp.  Canada  Geol.  Surv.. 
Mem.  2.  (BiU..  20-21.  16  entries. 
1874-1908.    Regional.) 

525  Clapp.  C.  H.  Geology  of  the  Nanai- 

mo  map-area.  Ottawa.  1914, 
135pp.  Canada  Geol.  Surv.. 
Mem.  51.  Geol.  ser.  43.  (Bibl., 
7-9.     23     entries.  1859-1918. 

Regional.) 

526  Clapp,  C.  H.     Geology  of  the  Vic- 

toria and  Saanich  map-areas,  Van- 
couver Island,  B.  C.  Ottawa,  1913, 
143pp.  Canada  Geol.  Surv.,  Mem. 
36.  Geol.  ser.  33.  (BiU.,  3-4. 
14  entries.   1859-1912.   Regional.) 

527  Clapp,  C.  H.     Sooke  and  Duncan 

map-areas,  Vancouver  Island  .  .  . 
Ottawa,  1917,  445pp.  Canada 
Geol  Surv  .  Mem.  96.  Geol.  ser. 
80.  (Bibl..  7-9.  27  entries.  1868- 
1914.      Regional.) 

528  Clapp,  C.  H.    Southern  Vancouver 

Island.  Ottawa,  1912.  208pp. 
Canada  Geol.  Surv.,  Mem.  13. 
(Bibl.,  5-8.  56  entries.  1857-1911. 
Regional.) 

529  Drtbdalb,  C.  W.    Geology  and  ore 

deposits  of  Rossland,  British 
Columbia.  Ottawa,  1915,  317pp. 
Canada  Geol.  Surv.,  Mem.  77. 
Geol.  ser.  64.  (Bibl.,  18-22.  41 
entries.     1894-1914.  Regional.) 

530  Drtbdalb,  C.  W.  Geology  of  Frank- 

lin mining  camp,  British  Colum- 
bia. OtUwa,  1915, 246pp.  Canada 
Geol.  Surv.,  Mem.  56,  Geol.  ser. 
56.  (BiU.,  177-184.  87  entries. 
1879-1911.     Regional.) 

531  Drtbdalb,   C.    W.      Ymir  mining 

camp,  British  Columbia.  Ottawa, 
1917,  185pp.  Canada  Geol.  Surv. 
Mem.  94.  Geol.  ser.  76.  (BiU., 
3-6.  35  entries.  1894-1915. 
Regional.) 

532  LeRot,  O.  E.     The  geology  and  ore 

deposits  of  Phoenix,  Boundary 
district,  British  Columbia.  Otta- 
wa, 1912,  110pp.  Canada.  Geol. 
Surv.,  Mem.  21.  (BiU.,  17-18. 
16  entries.   1894-1909.  Regional.) 

533  LbRot,  O.  E.      Mother  Lode  and 

Sunset  mines.  Boundary  district, 
B.  C.  Ottawa,  1913,  56pp.  Can- 
ada Geol.  Surv.,  Mem.  19.    Geol. 
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Ber.  26.  (BiU.,  &-6.  18  entries. 
1894-1913.   Regional.) 

534  McCoNNELL,  R.  G.    Tezads  Island, 

B.  C.  OtUwa,  1914,  112pp. 
Canada  Geol.  Surv.,  Mem.  58. 
Geol.  ser.  48.  (BiU.,  2.  6  entries. 
1873-1907.        Regional.) 

535  MacKbmsie,  J.  C.   Geology  of  Gra- 

ham Island,  British  Columbia.  Ot- 
Uwa,  1916, 221pp.  Canada  Geol. 
Surv.,  Mem.  88.  Geol.  ser.  72. 
(Bibl.,  19-21.  31  entries.  1872- 
1914.  Regional.) 

536  M^TiN,  Albbbt.    La  Colombie  bri- 

tannique,  6tude  but  la  colonisation 
au  Canada.  Paris,  1908,  431pp. 
(Bibl..  397-414.  156  entries. 
1880-1906.       Regional.) 

537  Rbznbokb,  Lbopgld.    Ore  deposits 

of  the  Beaverdell  max>-area.  Otta- 
wa, 1915,  178pp.  Canada  Geol. 
Surv.,  Mem.  79.  Geol.  ser.  65. 
(Bibl.,  7-8.  12  entries.  1887- 
1912.    Regional.) 

538  SoHonBLD,  8.  J.     Geology  and  ore 

dei>08it8  of  Ainsworth  mining 
oamp,  British  Columbia.  Ottawa, 
1920,  73pp.  Canada  Geol.  Sury., 
Mem.  117.  Geol.  ser.  99.  (Bibl., 
4-5.  15  entries.  1892-1918. 
Regional.) 

539  SOHOFZXLD,  S.  J.    Geology  of  Cran- 

brook  map-area,  British  Columbia. 
Ottowa,  1915,  245pp.  Canada 
Geol.  Surv.,  Mem.  76.  Geol.  ser. 
62.  (Bibl.,  6-7.  29  entries.  1882- 
1914.      Regional.) 

540  Walker,  T.  L.     Mineralogy  of  the 

H.  B.  mine,  Salmo,  B.  C.     Toron- 
to Univ.  Studies.     Geol.  ser.  10, 
1918,  25.      (6  entries.     1905-18. 
Regional.) 
See  133,  618.  622,  2155. 

BRITISH  OUIAHA.     5m  2476. 

BROMINB.  See2B7S. 

BRUIISWICK. 

541  HoBHNB,  Ebich.    Stratigraphie  und 

Tektonik  der  Asse  and  ihres  dst- 
lichen  Auslftufers,  des  Heese- 
berges  bei  Jerzheim.  Prussia. 
Geol.  Landesanst,  Jahrb.  32-11, 
1912:101-105.  (88  entries.  1823- 
1910.  Regional.) 
BRTOZOA. 

542  BA88LBB,     R.     S.     The     Bryosoan 

fauna  of  the  Rochester  shale. 
Washington,  1906,  137pp.  U.  S. 
Geol.  Surv.,  Bull.  292.  (BiU., 
8-10.  16  entries.  1874-1901. 
General.) 

543  Bbutlbb,  Kabl.   Beltrag  sur  Kennt- 

nis  des  cyoloetomen  Bryosoen  der 

•Not 


ftlteren  Terti&rschichten  des  sad- 
lichen  Bayem.  Palaeontographica, 
54,  1908:  248-250.  (76  entries. 
1826-1900.     General.) 

544  Cantj.  F.     Bibliographie  pal6onto- 

logique  relative  auz  Bryosoaires 
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128  entries. 

1906.  3d  ser.  1,  IV,  1907:  143-156. 
179  entries. 

1907.  3d  ser.  3,  IV,  1910:  191-204. 
212  entries. 

See  tUeo  the  same  author's  Progress 
of  geological  work  in  Canada  dur- 
ing 1899. 

613  Ami,    H.     M.     Palaeontology    and 

chronological  geology.  H.  Bib- 
liography for  1902.  Canada  Geol. 
Surv.,  Ann.  Rept.  n.  s.  15,  1902-3: 
327A-328A.  (11  entries.  1902. 
Regional.) 

614  Ami.  H.  M.    Progress  of  geological 

work  in  Canada  during  1899. 
Canad.  Rec.  Sd.  8,  1900:  232-246, 
329-331.  (132  entries.  1899. 
Regional.) 
See  aUo  the  same  author's 
Bibliography  of  Canadian  geology 


and  palaeontology  for  the  yean 
1900-1907  which  may  be  a  con- 
tinuation of  the  above. 

615  CHAB1BER8,  £.  J.     The  unezploited 

west.  A  compilation  of  all  of  the 
authentic  information  available 
at  the  present  time  as  to  the 
natural  resources  of  the  unez- 
ploited  regions  of  northern  Can- 
ada. Ottawa,  1914,  361 +zi  pp. 
(Bibl.,  i-viii.  113  entries.  1801- 
1911.     Regional.) 

616  Clapp,  F.  G.,  and  oihere.    Petroleum 

and  natural  gas  resources  of  Can- 
ada, vol.  1.  Ottawa,  1914,  378pp. 
Canada  Dept.  Mines.  Mines  Br. 
291.  (BiU.,  345-359.  226  entries. 
1853-1910.       Regional.) 

617  Dbnis,  L.  G.,  and  Whitb,  A.  V. 

Water-powers  of  Canada.  Ottawa* 
1911,  397pp.  Canada.  Comm. 
Con.  (BiU.,  348-376.  301  entries. 
1849-1910.       Regional.) 

618  DowuNG,  D.  B.    The  coal  fields  of 

Manitoba,  Saskatchewan,  Alberta, 
and  eastern  British  ColumUa. 
Ottawa,  1909,  111pp.  Canada 
Geol.  Surv..  Pub.  1935.  (BiU., 
101-106.  63  entries.  1859-1909. 
Regional.) 

619  Guide  books  of  excursions  in  Can- 

ada. 1-10.  OtUwa,  1913.  BiU. 
through  teste.  501  entries.  1827- 
1913.  Regional.  Nos.  1-5,  8-10 
issued  by  Canada  geological  sur- 
vey; Nos.  6-7  issued  by  Ontario 
bureau  of  mines.  Issued  for  the 
International  geological  congress, 
12th.    Toronto,    1913. 

620  LiNDBiiAN,  E.,  and  Bolton,  L.  L., 

eomp.  Iron  ore  occurrences  in 
Canada.  Vol.  1.  Ottawa,  1917, 
71pp.  Canada  Dept.  Mines. 
Mines  Br.  217.  (BiU.,  22.  9 
entries.     1906-15.       Regional.) 

621  Malcolm,  Wtatt.    Bibliography  of 

Canadian  geology  for  1914.  Roy. 
Soc.  Canada,  Proc.  A  Trans.  3d 
ser.  9-IV,  1916:  279-305.  (354 
entries.     1914.     Regional.) 

622  Penhallow,   D.   P.    A  report  on 

fossil  plante  from  the  International 
Boundary  survey  for  1903-05, 
collected  by  Dr.  R.  A.  Daly.  Roy. 
Soc.  Canada.  Proc  A  Trans.,  3d 
ser.  I-IV,  1907:  333-334.  (58 
entries.     1828-1905.     Regional.) 

623  RuNBCKE,  L.     Bibliography  of  Can- 

adian geology  for  the  years  1908 
to  1911  (inclusive).  Roy.  Soc. 
Canada,  Proc.  A  Trans.,  3d  ser. 
6-1 V,  1912:  139-226.  (1159 
entries.     1908-11.    Regional.) 
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624  WiLiiMOTT,  A.  B.    The  undereloped 

iron  resources  of  Canada.  Canad. 
Min.  Inst.,  Journ..  14/1911:  226- 
258.  (49  entries,  n.  d.     Regional.) 

625  Wilson,  A.  W.  G.    The  Laurentian 

peneplain.  Journ.  Geol.,  11,  1903: 

667-669.    (41  entries.    1836-1901. 

Regional.) 
/9m  29, 30, 31, 32, 33, 74,717, 718, 725, 

741,  1114,  1323,  1327,  1582.  1590, 

1641,     1743,     1746,     1829,    2050. 

2113,    2162,    2178,    2222,    2374, 

2375,  2732,  2807. 
See     aUo     INDIVIDUAL     PROV- 

INCEiS 
CANARY  ISLANDS.     i8ee2844. 
CANIDAB.     See  1620. 
CAPS  COLONY. 

626  RooBBS,  A.  W.     An  introduction  to 

the  geology  of  Cape  Colony  .  .  . 
London,  1905,  463pp.  (List  of 
books  and  papers,  445-451.  106 
entries.  1818-1904.  Regional.) 
See  1641. 

See  also  SOUTH  AFRICA.       . 
CAPS  VBRDB  ISLAND.     See  2^4A,Lttla^r 
CARBONIFBROUS.  ^ 

627  Arbsb,  E.  a.  N.     Recent  progress 

in  the  study  of  British  Carboni- 
ferous plants.  Sci.  Prog.,  4,  1910: 
146-149.  (72  entries.  1901-09. 
Regional.) 

628  GiBTT,    G.    H.     The    Guadalupian 

fauna.  Washington,  1908,  651pp. 
U.  S.  Geol.  Surv.,  Prof.  Paper  58. 
(Bibl.,  30-39.  103  entries.  184&- 
1906.     Footnotes.) 

629  Hbuiieb,  a.     Die  fossile  Flora  der 

Oberen  Ottweiler  Schichten  des 
Saarbeckens.  Geogn.  -  Jahresh., 
31-32.  1918-19:  295-297.  (57 
entries.     1820-1915.     Regional.) 

630  JoNQiiANS,    W.   J.      Anieitung   sur 

Bestimmung  der  Karbonpflansen 
West-Europas  mit  besonderer  Be- 
rQcksichtigung  der  in  den  Nieder- 
landen  und  den  benachbarten 
L&ndem  gefundenen  oder  nooh 
su  erwartenden  Arten.  Freiberg 
in  Sachsen,  [1911],  482pp.  Mede- 
deel.  Rijksop.  Delfstof.,  3.  (Liter- 
ature, 419-440.  295  entries.  1809- 
1909.  Regional.) 

631  MoBSB,  W.  C.     The  Mazville  lime- 

stone. Columbus,  Ohio,  1910, 
128pp.  Ohio  Geol.  Surv.,  Bull.  4th 
ser.,  13.  (Bibl.,  11-34.  86  entries. 
1838-1906.       Regional.) 

632  PoTONii,   H.      Die  SUur-  und  die 

Culm-Flora  des  Harses  und  des 
Magdeburguchen.  Mit     Aus- 

blicken  auf  die  anderen  altpaUlo- 
soischen.  PflansenfundsteUen  des 
Variscisohen        Gebirgs-Systems. 


Berlin,  1901,  183pp.  Prussia. 
Geol.  Landesanst.,  Abh.,  n.  f. 
36.  (Literature,  176-180.  70 
entries.    1837-1901.    General.) 

633  Sbwabd,  a.  C.     Notes  on  the  Bin- 

ney  collection  of  coal-measure 
plants.  Cambridge  Phil.  Soc, 
Proc.  10,  1900;  155-157,  173-174. 
(47  entries.   1832-99.  General.) 

634  Stbbsbl,  J.  T.     Die  Karbon-  und 

Rothliegendfloren  im  Grossher- 
sogtum  Baden.  Baden.  Geol. 
Landesanst.,  Mitth.,  5,  1907: 
859-869.  (164  entries.  1802- 
1904.       General.) 

635  Zbillbb,  R.     Flore  fossile  des  gltes 

de  charbon  du  Tonkin.  Paris, 
1903,  328pp.  France.  Serv.  top. 
souter..  Etudes  gltes  min.  Col. 
fran^.     (Bibl..     305-316.  176 

entries.     1822-1902.     Regional.) 

636  ZzMMBBMANN,   Ebnst.     Kohlenkalk 

und  Culm  des  Velberter  Battels 
im  SQden  des  westfftlischen  Car- 
bons.    Prussia.  Geol.  Landesanst., 

]  30-11,      1912:      373-376.        (101 

entries.  1809-1909.  Regional.) 
See  322,  367,  416,  458,  476,  450,  457, 
457a,  458,  498.  499,  503,  514,  780, 
823,  829,  830,  1008.  1009,  1010, 
1011,  1012,  1013.  1014,  1024a, 
1025,  1054,  1057,  1114,  1117, 1141, 
1201b, 1238, 1309, 1334, 1412, 1436, 
1533,  1548,  1675,  1681,  1703,  1705, 
1774,  1848,  1850,  1854,  1980,  1984, 
2040,  2093,  2150,  2190,  2193,  2199, 
2257,  2412,  2456,  2458,  2459,  2460, 
2711.2719,2855. 

CARBORUNDUM.     See  94, 

CARIBBBAN.     SeeSS5. 

CARNIC  ALPS.     See  146. 

CARPATHIAN  MOUNTAINS. 

637  Bbck,     Hbinbich,    and    Vbttbbs, 

Hebmann.  Zur  Geologic  der 
Kleinen  Karpaten.  Eine  strati- 
graphisch-tektonische  Studie. 

Beitr.  Pal&ont.  Oesterr-Ung.,  16, 
1904:3-5.  (76  entries.  1834-1903. 
Regional.) 
See  877,  1394,  1684. 

CARTOGRAPHY.     ^Sm  MAPS. 

CASPIAN.     See  679. 

CASSITBRITB.  iSm  TIN  AND  TIN  ORES. 

CAUCASUS. 

638  ANTHX7LA,  D.  J.     Ober  die  kreide- 

fossilien  des  Kaukasus  mit  einem 
allgemeinen  Ueberblick  Uber  die 
Entwicklung  der  Sediment&rbil- 
dungen  des  Kaukasus.  Beitr. 
Palftont.  Oesterr-Ung.,  12,  1900 
156-159.  (93  entries.  1836-97. 
General.) 

639  Lists  bibuoobaphiqub  des  6euvres 
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la  g^olosie  du  Caucase'  1868-09. 
Mat6r.  g6ol.  Caucase,  rtr.  3,  3, 
1902:323-328.  (27  entries.  1868- 
99.     Regional.) 

640  LoBwiNsoN-LsBSiNO,  F.      Die  Vul- 

kane  und  Laven  des  lentralen 
Kaukasus.  T.  M.  P.  M.,  n.  f. 
33,  1915:  385-386.  (45  entries. 
1830-1912.       Regional.) 

641  SiMONo  WITCH,     S.         Excursion     a 

Tkivibouli.  Int.  Geol.  Cong.  VII. 
8t.  Petersbourg,  1897,  Guide  no. 
25a:l.  (11  entries.  1839-93. 
Regional.) 

642  Spulbu,    B.        Zusammenfassende 

'Obersicht  der  neueren  Literatur 
&ber  die  krymo-kaukasischen  Neo- 
genaUagerungen.  Geol.  Rundsoh., 
1,  1910,  Besprech.:  197-198.  (21 
entries.  1902-09.  Regional.) 
See  1289b. 
CAVS8. 

643  Blatchlbt,  W.  S.    Bibliography  of 

Indiana  caves  and  their  fauna. 
Indiana  Dept.  Geol.  Nat.  Res. 
Ann.  Rept.  21,  1896:  210-212. 
(22  entries.   1853-95.   Regional.) 

644  CUTTBI88,     8.     W.       Bibliography. 

The  Yorkshire  caves.  Yorks.  Geol. 
Soc,  Proc,  n.  s.  15.  1903-1905: 
293-304.  (210  entries.  1781-1903. 
Regional.) 

645  HoTBT,   H.   C,   and   Call,   R.   E. 

Bibliographie  chronologique  et 
analytique  de  Mammoth  Cave, 
Kentucky,  ^tats-Unis  d'Am6ri- 
que,  1815  2i  1914,  traduite  et  ordon- 
n6e  par  E.  A.  Martel.  Spelunca, 
9,  no.  73,  1914:  3-49.  (ca  400 
entries.     1815-1914.     Regional.) 

646  *Lazsarzni,  A.    Bibliografia  speleolo- 

gica  friulana,  con  prefasione  Fran- 
cesco Musoni.  Udine,  1905. 
646a  Martbl,  E.  A.  Applications 
g6ologiques  de  la  sp416ologie.  Ann. 
mines,  s^r.  9,  t.  10,  1890:  95-97. 
(38  entries.  1734r-1895.  Re- 
gional.) 

647  **'MoNDO  SoTTSRBANBo."      Rlvista 

per  lo  studio  delle  grotte  de  dei 
fenomeni  carsici-di  speleologia  e 
idrologia.  Recensioni  e  annus! 
bibliografid.  Udino,  Mondo  sot- 
terraneo,  3,  1906-1907:  76-80,  80 
bis,  108-112,  130-132;  4,  1907- 
1908:39-48. 

648  Viola,  C.    La  struttura  carsica  os- 

servata  in  aleuni  monti  calearei 
della  provincia  romana.  Italy. 
Com.     geol.,     Boll.     28,      1897: 


*Not  seen. 


148-160.     (83  entries.     1665-06. 
Footnotes.) 
;Se0  2753. 
CBLBBBS. 

649  AHianRO,  Johaknbs.  Versuch  einer 

geologisehen  Darstellung  der  Insel 
Celebes.  (3eol.  u.  palftont.  Abh., 
n.  f.  12,  hft.  1,  1918:  165-170. 
(175  entries.  1833-1912.  Re- 
gional.) 

650  Wannbb,     J.    Die    Geologie    von 

Mittel-Clelebes  nach  den  neueren 
Forschimgen  E.  C.  Abendanons 
und  anderer.  Geol.  Rundsch., 
10,  1919:  45.    (18  entries.     1890- 

1918.  Regional.) 
Se«1145. 

CBLBSTITB. 

651  AkdrbA,  K.     Uber  den  C5lestin  im 

Mokattamkalk  von  Agypten  nebst 
allgemeinen  Bemerkungen  liber 
sedimentftre  Cdlestinvorkommen 
und  einem  Anhang  fiber  eine 
Stylocoenia.  N.  J.  f.  Min.,  B.  B. 
37,  1914:  369-374.  (85  entries. 
1847-1913.     General.) 

652  Culin,    F.    L.,    >r.     Celestite    and 

Strontianite.       Tucson,    Arisona, 
1916-17,  4pp.     Aril.  Univ.  BuU. 
35.  Min.  tech.  ser.  13.    (4  entries 
1904-14.     General.) 
CBMBNT. 

653  Bassleb,    R.    S.     The   cement  re- 

sources of  Virginia  west  of  the 
Blue  Ridge.  .  .  .  Charlottee- 
viUe,  1909,  309pp.  Va.  Geol. 
Surv..  Bull.  II-A.  (BiU.,  294-296. 
40  entries.   1880-1908.  Regional.) 

654  CuuN,  F.  L.,  jr.    Cement.   Tucson, 

Arisona,  1915-16,  15pp.  Aris. 
Univ.,  Bull.  25.  Econ.  ser.  9. 
(14  entries.  1898-1913.  General.) 
654a  Eckel,  E.  C.  Clement,  limes  and 
plasters.  N.  Y.,  1905.  712pp. 
(References  through  text.) 

655  Eckel,    E.    C.      Portland    cement 

materials  and  industry  in  the 
United  SUtes.  Washington,  1913. 
401pp.  U.  S.  Geol.  Surv.,  Bull. 
522.  (BiU.  by  E.  F.  Burchard, 
375-381.  125  entries.  1888-1912. 
Regional.  Through  text  are  bib- 
liographies by  states.) 

656  GovEsmiBNT  and  state  pubUcations 

on  cement  materials,  cement,  and 
concrete.  U.  S.  Geol.  Surv.,  Min. 
Res.  1916-11,  1919:  371-375. 
(138  entries.  1888-1917.  Re- 
gional.) 
CBNOZOIC. 

657  Knowlton,  F.  H.    A  catalogue  of 

the  MesoBoic  and  Cenosoic  plants 
of  North  America.     Washington, 

1919,  815pp.     U.  S.  Geol.  Surv., 
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BuU.  096.     (Bibl.,  13-44.     1866- 

1919.     RegConal.) 
8§e  980.  990,  1612,  2823. 
CBNTRAL  AMBRICA. 
65811  Sappbr,    Carl.        Grundsage    des 

GebirgBbsus   von   Mittelamerika. 

Int.  Geog.  Cong.,  Rept.  8,  1906: 

231-238.  (39  entries.     1841-1903. 

Footnotes.) 
/8m  2478. 
CBPHALOPODA. 

659  B«Low-TRX7iacBR,  £.  v.    Cephalo- 

poda dibranehiata.  Beriin,  1920, 
313pp.  Fossilium  catalogus.  I: 
Animalia.  Pars.  11.  (Literature, 
9-68.  ca  877  entries.  1716-1919. 
General.) 

660  DiRNRR,  C.     Cephalopoda  triadica. 

Berlin,  1916,  369pp.  FossilJum 
catalogus.  I:  AnimaUa.  Pars.  8. 
(Literature,  6-16.  201  entries. 
1831-1913.     General.) 

661  DouYiLiJ,  RoBRRT.    C6phillopodes 

Argentine.  Soc.  gfol.  France, 
M6m.  Pal.  43,  1910:  21-24.  (92 
entries.     1800-1909.    General.) 

662  EcK,  Otto.     Die  Cephalopoden  der 

Schweinfurthschen  Sammlung  aus 
der  Oberen  Kreide  Agyptens. 
Deutsch.  geol.  Gesell.,  Zeit.  00, 
1914:179-180.  (24  entries.  1860- 
1904.    Regional.) 

663  Haniel,  C.  a.     Die  Cephalopoden 

der  Dyas  yon  Timor.     Stuttgart, 
1916,    163pp.     In   Wanner,    Joh. 
Palftontologie  von   Timor.      III. 
Lief.     (Literature,   161-163.    49 
entries.     1846-1913.     General.) 

664  Hrd^trOm,  Herman,    tiber  die  gat- 

tung  Phragmoceras  in  der  obersil- 
urformation  Gotlands.  Stock- 
holm, 1917,  36pp.  Sweden.  Sver. 
geol.  Unders6k.,  ser.  Ca  16.  (liter- 
ature, 33-36:  49  entries.  1839- 
1910.    General.) 

665  Htatt,  Alpheus,  and  Smith,  J.  P. 

The  Triassic  Cephalopod  genera 
of  America.  Washington,  1906, 
394pp.  U.  S.  Geol.  Surv.,  Prof. 
Paper  40.  (Bibl.,  211-214.  82 
entries.     1826-1906.     General.) 

666  E^UAN,  W.,  and  Reboul,  P.    Les 

C6phalopodes  N6o-cr6tao4s  dee 
lies  Seymour  et  Snow-Hill.  Stock- 
holm, 1909,  76pp.  Schwed.  Sttd- 
polar  Exp.  1901-1903.  Wissen- 
schaft.  Ergeb.  3,  lief  0.  (Bibl.,  3-0. 
64  entries.     1812-1908.   General.) 

667  PERTiNQniiRE,  L.    £!tudes  de  pal- 

6ontologie  tunisienne.  I.  C6phal- 
opodes    des    terrains    secondaires 


Not 


Paris,  1907,  438pp.  (Bibl.,  1-8. 
164  entries.  1812-1900.  General.) 

667a  ^Pka,  Julixts  ton.  Untersuchungen 
aber  die  Gattung  Gzynotioeras  und 
einige  damit  susammenh&ngende 
allgemeine  Fragen.  Wien,  1914, 
179pp.  Austria.  Geol.  Reichs- 
anst.,  Abh:  23,  hft.  1.  (Cited 
literature,  3-0.) 

667b  Popoyxci-HATIBO,  Valerius.  Les 
o6phalopodes  du  jurassique  moyen 
du  Mont  Strunga  (Massif  de 
Booegi,  Roumanie).  Paris,  1906, 
27pp.  Soo.  g6ol.  France,  M6m. 
Pal.  36.  (Bibl.  8-9.  40  entries. 
1830-1904.     Regional.) 

668  RosBNRBRO,    Paul.     Die    liaaische 

Cephalopodenfauna  der  Krats- 
alpe  im  Hagengebirge.  Beit. 
Pal&ont.  Oester-Ung.,  22,  1909: 
338^42.  (100  entries.  1808- 
1903.     General.) 

669  RuBDEMANK,  RuDOLV.  Cephalopoda 

of  the  Beekmantown  and  Chaay 
formation.  Albany,  1900,  pp.  393- 
011.  N.  Y.  State  Mus.,  Bull.  90. 
(Bibl.,  627-628.  80  entries.  1847- 
1906.    General.) 

670  RuBDBMAmr,  Rudolf.     The  struc- 

ture of  some  primitive  Cephalo- 
poda. N.  Y.  State  Mus.,  Bull. 
1906:339^41.  (22  entries.  1807- 
1900.       General.) 

671  Yabb,  H.    Cretaceous  Ophalopoda 

from  the  Hokkaido.  Tokyo.  Imp. 
Unir.  Coll.  Sd..  Journ.  18,  art  2, 
1903:  62-64;  20,  art.  2,  1904:  42- 
44.     (87     entries.  1840-1903. 

General.) 
5ee2677. 
CBRAMIC8. 

672  Ribs,  Heinrich.     The  day-working 

industry   in    1890.     U.    S.    Geol. 
Sunr.,  Ann.  Rept.,   18,   1896-97: 
1140-1147       (10    entries.      1896- 
90.     General.) 
See  090-707,  1092.  1638,  1740a. 
CBRATOP8IA. 

673  Lull,  R.  S.     Phylogeny,  taxonomy, 

distribution,  habits,  and  environ- 
ment of  the  Ceratopeia.  U.  S. 
Geol.  Surv.,  Mon.  49,  1907:  190- 
198.  (100  entries.  1871-1900. 
General.) 
CBRUSSITB. 

674  Hubrecht,   P.    F.     Hber  Cerussit- 

viellinge  von  Sardinien.     Zeit.  f. 
Kryst.,  40,   1906:   149-161.      (83 
entries.     1801-1903.     General.) 
CBTACBA. 

675  Prrkins,  G.  H.     Fossil  CJetaoea  of 

the  Pleistocene  of  the  United 
States  and  Canada,  with  special 
reference  to  Delphinapterus  ver- 
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montanus,  Thompflon.  Vermont. 
State  Geol.,  Rept.  1007-06: 77-78. 
(10  entries.   1850-1007.  General.) 

676  Stbombb,  Ebnbt.     Die  Archaeoceti 

dee  ftgyptischen  Ek>i&n8.  Beitr. 
Pal&ont.  Oesterr-Ung.,  21,  1008: 
174-177.  (00  entries.  1840-1007. 
General.) 

677  Stbomsb,    Ebnbt.    Zuec^odon-reste 

aus  dem  oberen  Mitteleoc&n  des 
Fai(im.     Beitr.  Palftont.  Oesterr- 
Ung.,  15.  1003:  100.    (21  entries. 
1840-1003.      General.) 
CBTLON. 

678  Gnt^NUNO,  Fb.     Ueber  die  mineral- 

vorkommen  von  Ceylon.    Zeit.  f. 

Kryst.,  33,   1000:  200-211.      (34 

entries.     1681-1000.     Regional.) 

5«e  1321. 2680.  /^  ,, 

CHANNBL  ISLANDS.  .  See  1334.(?m^  ^  Cl. 

CHBLBKEll  ISLAHD.(TuYfci^a^  Ml?) 

670  Webeb,  v..  and  Kalickij,  K. 
Cheleken.  St.  Peterabourg.  1011, 
180pp.  Russia.  Com.  gjkol.,  M6m. 
n.  8.  63.  (Literature,  3-16.  55 
entries.       1834-1010.     Regional.) 

CHBLONIA.  iSe«  TURTLES. 

CHBMICAL  MINBRALOOT.  See  MIN- 
ERALOGY, CHEMICAL. 

CHBRT. 

680  Tabb,  W.  a.     Origin  of  the  chert  in 

the  Burlington  limestone.      Am. 
Journ.  Sci.,  4th  ser.  44,  1017:  451- 
452.       (47    entries.       1878-1013. 
General.) 
CHIASTOLITB. 

681  Mawson,     D.       Chiastob'tes    from 

Bimbowrie,  South  Australia.  Roy. 
Soc.  S.  Aust.,  Mem.  2,  1011:  180. 
(2  entries.     1002-07.     Regional.) 
CHILB. 

682  BBt^ooBN,    J.     Bibliografia    minera 

i  jeolojica  de  Chile.  Soc.  nao. 
min.  Santiago,  Bol.  Alio  36,  31, 
1010:  441-513,  530-607.  (1350 
entries.     1840?-1010.     Regional.) 

683  Wolff,  Febdinand  von.     Beitr&ge 

lur  Geologic  und  Petrographie 
Chile's.  Deutsch.  geol.  Gesell., 
Zeit.,  51,  1800:  472-473.  (26 
entries.     1846-08.       Regional.) 

684  WooDwoRTH,  J.  B.     Geological  ex- 

pedition to  Brasil  and  Chile, 
1008-00.  Harvard  Univ.  Mus. 
Comp.  Zool.,  Bull.  geol.  ser.  10,  no. 
1,  1012:  134-137.  (63  entries. 
1772-1011.  Regional.) 
See  77.  266,  266b,  515,  1641,  1060, 
1061,  2101,  2476. 
CHINA. 

685  Blackwblder,  Eliot.     Rocks  from 

northern  and  central  China.  Car- 
negie Inst.  Wash.,  Publ.  54.  Re- 
search in  China,   1,  pt.  2,   1007: 


477-478.  (11  entries.  1867- 
1005.     Regional.) 

686  Bbown,    J.    C.      The    mines    and 

mineral  resources  of  Yunnan, 
with  short  accounts  of  its  agri- 
cultural products  and  trade.  Cal- 
cutta, 1020,  201pp.  India.  Geol. 
Surv.,  Mem.  47-1.  (Previous 
authors,  40-43.  15  entries.  1873- 
1013.     Regional.) 

687  Leuchb.    Kubt.     Ergebnisse   neuer 

geologischer  Forschung  im  Tian- 
Schan.  Geol.  Rundsch.,  4,  1013: 
15-17.  (40  entries.  1800-1012. 
Regional.) 

688  Read,  T.  T.     The  mineral  produc- 

tion and  resources  of  China.  Am. 
Inst.  M.  E.,  Trans.,  43,  1013:  51- 
53.  (58  entries.  1867-1011.  Re- 
gional.) 

689  Walcott,    C.    D.     The    Cambrian 

faunas  of  China.  Carnegie  Inst. 
Wash.,  Publ.  54.  Research  in 
China,  3,  1013:  11-14.  (102  en- 
tries.    1852-1016.       Regional.) 

689a  ♦Wano,    Chung    Yu.     Bibliography 
of  the  mineral  wealth  and  geology 
of  China.    London,  1012,  63pp. 
See  320,  401,  635,  837.  4142,  1526, 
1687a. 

CHONDRITB.  See   METEORITES. 

CHOSBN.     iSm  KOREA. 

CHRISTMAS  ISLAND. 

690  Andbbws,  C.  W.     A  monograph  of 

Christmas  Island  (Indian  Ocean): 
physical  features  and  geology  .  .  . 
with  descriptions  of  the  fauna  and 
flora  by  numerous  contributors 
London,  1000,  337pp.  (List  of 
papers,  318.  21  entries.  1718- 
1800.  Regional.) 
CHROMB. 

691  Morgan,   P.   G.     Chrome-iron  ore 

[in  New  Zealand].  N.  Z.  Journ. 
Sci.,  2,  1019:  43-44.  (29  entries. 
1864-1017.     Regional.) 

692  Rumbold,   W.   G.     Chromium  ore. 

Imp.  Inst.  Mon.,  Chromium  ore, 
1021:56-58.  (51  enf^ries.  1008-20. 
Regional.) 
See  1740a,  2276. 

CHRYSOTILB.     See  ASBESTOS. 

CIRQUES. 

693  Bbown,  R.  M.     Cirques:  a  review. 

Am.  Geog.  Soc,  Bull.  37,1005:  01. 
(12  entries.   1871-1901.   General.) 
CLASTIC  DIKBS. 

694  Newsom,  J.  F.     Clastic  dikes.  Geol. 

Soc.  Am.,  Bull.  14,  1903:  254-207. 
(67    entries.     1821-1902.       Foot- 
notes.) 
CLAY. 

695  AsHLET,  H.  E.     The  colloid  matter 

of    clay    and    its    measurement. 
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Washington,  1009,  65pp.  U.  8. 
Geol.  8urv.,  Bull.  388.  (Refer- 
ences, 59-^2.  87  entries.  1854- 
1008.     General.) 

696  Bbannsb,  J.  C.     A  bibliography  of 

clays  and  the  ceramic  arts.  Pub- 
b'shed  by  the  American  ceramic 
society,  1906,  451pp.  (6027  en- 
tries. 1732-1906.  General.  For 
earlier  edition  fee  U.  S.  Geol. 
Surv.,  BuU.  143.) 

697  GROX7T,  F.  F.     Clays  and  shales  of 

Minnesota.  .  .  .  Washington, 
1919,  259pp.  U.  8.  Geol.  Surv., 
Bull.  678.  (Bibl.,  14.  5  entries. 
1880-1906.     Regional.) 

698  Keblb,   J.     Preliminary  report  on 

the  day  and  shale  deposits  of  the 
province  of  Quebec.  Ottawa,  1915, 
280pp.  Canada  Geol.  Surv.,  Mem. 
64.  Geol.  ser.  52.  (Bibl.,  139, 
145,  196.  12  entries,  n.  d.  Re- 
gional.) 

699  Ladd,  G.  E.     a  preliminary  report 

on  a  part  of  the  clays  of  Georgia. 
AtianU,  Ga.,  1898,  204pp.  Geor- 
gia Geol.  8urv.,  Bull.  6-A.  (Bibl., 
193-199.  93  entries.  1878-96. 
General.) 

700  Ribs,     Heinbich.       Clay    deposits 

and  clay  industry  in  North 
Carolina.  N.  C.  Geol.  Surv., 
BuU.  13.  (Bibl..  150-152.  55 
entries.     1877-97.     General.) 

701  Ribs,    Heinbich.      Clays   of    New 

York:  their  properties  and  uses. 
Albany,  1900,  944pp.  N.  Y.  State 
Mus.,  Bull.  35.  (Bibl.,  908-912. 
80  entries.    1878-97.     General.) 

702  Ribs,    Heinbich.     Report    on    the 

clays  of  Maryland.  Md.  Geol. 
Surv.,  Vol.  4,  1902:  488-493.  (74 
entries.     1877-1901.      General.) 

703  Ribs,  Heinbich,  and  Kt^uiiBL,  H. 

The  clays  and  day  industry 
of  New  Jersey.  Trenton,  N.  J., 
1904,  548pp.  N.  J.  Geol.  Surv.. 
Final  Rept.  6.  (Bibl..  513-518. 
76  entries.     1877-1001.   General.) 

704  Ribs,    Heinbich,    and    Lbiqhton, 

Henbt.  History  of  the  clay- 
working  industry  in  the  United 
States.  Ist  ed.  N.  Y.  1909, 270pp. 
(Bibl..  241-245.  172  entries.  1811- 
1908.     Regional.) 

705  U.  S.  Geological  Subvet.    Survey 

publications  on  clays,  fuller's 
earth,  etc.  Its  Min.  Res..  1914- 
II.  1916:  545-548.  (86  entries. 
1883-1914.        Regional.) 

706  Wheelbb.    H.    a.     Clay    deposits. 

Jefferson  City.  1896,  622pp.  Mo. 
Geol.  Surv.,  11.  (Bibl.,  603-610. 
174  entries.     1838-95.     General.) 


707  Ybatbb,  W.  S.      Bibliography  [on 

clay  and  its  manufacture]  Georgia 
Geol.  Surv.,  Bull.  6-A,  1898,  App: 
193-199.  (93  entries.  1875-97. 
General.) 

iSee  558,  559,  802.  1381a,  1903,  2434, 
2865. 

See  aUo  LATERITE. 
CLAT-VBINS. 

708  Gbbblbt,  W.  8.     Clay-veins  verti- 

cally intersecting  coal  measures. 
Geol.  8oc.  Am.,  Bull.  9.  1898:  57- 
58.   (21  entries.   1821-89.  Select.) 
CLIMATE  AND  CLIMATOLOOT. 

709  ANDBBasoN.  GuNNAB.     The  climate 

of  Sweden  in  the  late-Quaternary 
period.  Facts  and  theories.  Stock- 
holm, 1909,  88pp.  Sweden.  Sver. 
geol.  unders6k.,  C  218.  Arsbok  3 
(1909)  1.  (Works,  78-88.  81 
entries.  1861-1909.  Regional.) 
709a  Hann,  Julius.  Handbuch  der 
Klimatologie.  2d  ed.  3  vols. 
Stuttgart,  1897.  (Vol.  I  trans- 
lated by  R.  DeC.  Ward,  Hand- 
book of  Climatology.  New  York, 
1903.)     (Many  references.) 

710  Sempeb,  M.   Das  Klimaproblem  der 

Vorseit.    Geol.  Rundsch..  1,  1910. 
Besprech.;    57-60.       (70   entries, 
1906-09.     General.) 
iSee  2841. 
COAL. 

711  Alvabbz,    H.    H.        C)ombustibles 

s6Udos  de  la  ReptkUica  Argentina. 
Buenos  Aires,  1920,  79pp.  Argen- 
tine Republic.  Dir.  gen.  min.. 
Bol.  12-D.  (Bibl..  77-79.  47 
entries.    1869-1917.    Regional.) 

712  Ashley.  G.  H.    Rhode  Island  coal. 

Washington.  1915.  62pp.  U.  8. 
Geol.  Surv..  Bull.  615.  (Papers 
and  reports.  58-59.  24  entries. 
1838-1913.    Regional.) 

713  Ball.  V..  and  Simpson,  R.  R.    The 

coalfields  of  India.  Calcutta, 
1913,  147pp.  India  Geol.  Surv., 
Mem.  41.  (Bibl.,  128-147.  ca  600 
entries.     1777-1911.     Regional.) 

714  BoNB,  W.  A.    Coal  and  its  scientific 

uses.    London,    1918.    491pp. 
(Bibl..     481-483.         54     entries. 
1872-1918.     General.) 

715  Bbooks.  a.  H.     Alaska  coal  and  its 

utilisation.  U.  S.  Geol.  Surv., 
Bull.  442,  1910;  95-100.  (106 
entries.     1882-1910.     Regional.) 

716  Daniels,  Joseph.     The  coal  fields 

of  Pierce  County.   Olympia,  1914,^ 
146pp.     Wash.  Geol.  Surv.,  Bull. 
10.     (Bibl.   130-131.     29  entries. 
1867-1914.     Regional.) 

717  Denis,   Tbbo.     The  coal  fields  of 

Canada.     Canada     Geol.     Surv. 
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Ann.  Kept.  1902.  1903:  89»-93b. 
(lOi  entries.  1866-1903.  Re- 
sional.) 

718  DowuNO,    D.    B.     Coal    fields    of 

Manitoba,  Saskatchewan,  Alberta, 
and  eastern  British  Columbia. 
(Revised  edition).  Ottawa,  1914, 
142pp.  Canada  Geol.  Surv.,  Mem. 
53.  Geol.  ser.  44.  (BiU.,  123-131. 
122  entries.  1859-1911.  Re- 
gional.) 

719  DuNBTAir,    B.     Coal    resources    of 

Queensland  (a  general  review). 
Brisbane,  1913,  29pp.  Queensland 
Geol.  Surv.,  PuU.  239.  (BiU.,  24- 
29.  06  entries.  1876-1912.  Re- 
sional.) 

720  Fbnnbiian,  N.  M.,  and  Galb,  H.  S. 

The  Yampa  coal  field,  Routt 
county,  Colorado.  .  .  .  Wash- 
ington, 1906,  96pp.  U.  S.  Geol. 
Surv.,  Bull.  297.  (Literature,  11. 
10  entries.   1872-1905.  Regional.) 

721  FuLDNBB,  A.  C,  and  otherM.   Analy- 

ses of  mine  and  oar  samples  of  coal 
ooUected  in  the  fiscal  years  1911 
to  1913.  Washington,  1914,  444- 
pp.  U.  S.  Bur.  Mines,  Bull.  85. 
(BiU.,  417-424.  146  entries. 
1856-1912.       Regional.) 

722  FiSLDNEB,   A.   C,  and  others.     The 

fusibility  of  coal  ash  and  the 
determination  of  the  softening 
temperature.  Washington,  1918, 
146pp.  U.  S.  Bur.  Mines,  Bull. 
129.  (BiU.,  119-138.  187  entries. 
1886-1917.     General.) 

723  Fbanchi,    S.,    and  otherM.      Studio 

geologico-minerario  sui  giacimenti 
di  antracite  della  Alpi  occidentali 
Italiane.  Roma,  1903,  232pp. 
Italy.  Com.  geol.,  Mem.  carta 
geol.,  12.  (BiU.,  ziii-zv.  60 
entries.     1784-1903.     Regional.) 

724  Gaeblbb,  C.     Das  OberseUesisclie 

Steinkohlenbecken.  Kattowits 
O-S,  1909,  299pp.  (Literature, 
250-261.  108  entries.  1822-1908. 
Regional.) 

725  Gbat,  F.  W.    The  coal-fields  and 

coal  industry  of  eastern  Canada. 
A  general  survey  and  description. 
Ottawa,  1917,  67pp.  Canada  Dept. 
Mines.  Mines  Br.,  Bull.  14. 
(BiU.  partial,  55-60.  83  entries. 
1827-1915.     Regional.) 

726  Gbbat  Bbztaim.    Royal  commission 

on  coal  supplies.  Digest  of  the 
evidence  given  before  the  Royal 
commission  on  coal  supplies  (1901- 
05).  ...  3  vols.  London,  1905- 
07.     (BiU.,  V.  1:447-457;  2  399- 


•Not 


409.  445  entries.  1806-1905.  Re- 
gional.) 

727  Hbbmittb,  £.     Carbon,  petr61eo  y 

agua  en  la  Rep^Uica  Argentina. 
Argentine.  Rep.  Min.  agri..  An. 
1,  no.  1,  1904:  141-143.  (55  en- 
tries.      1880-1903.      Regional.) 

727a  ^Hbbmzitb,  Enbiqub.  Coal,  petro- 
leum and  water  in  Argentine. 
Tr.  by  Robert  Levillier.  Buenos 
Aires,  1904,  85pp.    (BiU.,  83-85.) 

727b  *Hbu8Lbb,  Conbad.  Beschreibung 
des  Bergreviers  BrQhl-Unkel  und 
des  niederrheinischen  Braunkoh- 
lenbeckens.  Bonn,  1897,  329pp. 
(Literatur,  228-232.) 

728  JiiiLaoN,  W.  R.    A  UUiography  of 

the  ooals  of  Kentucky.  Ky.  Dept. 
Geol.  and  Forest.,  Ser.  v,  1  no.  3. 
1919:  285-301.  Bull.  5th  ser. 
4,  1920:  140-156.  (222  entries. 
1825-1919.     Regional.) 

729  JiLLSON,   W.   R.    The  oil  and  gas 

geology  of  Breathitt  and  Knott 
counties.  Annotated  UUiography. 
Ky.  Dept.  Geol.  and  Forest., 
Bull.  5th  ser.  4,  1920:  100-104. 
(26  entries.  1857-1919.  Regional.) 

730  Kbtbs,  C.  R.    Names  of  ooals  west 

of  the  Mississippi  River.  Iowa 
Acad.  Sd.,  Proc,  8,  1901:  132- 
137.  (88  entries.  1870-95.  Re- 
gional.) 

731  Lbb,  W.  T.,  and  Nicklbb,  J.   M. 

Classified  list  of  papers  dealing 
with  coal,  coke,  lignite,  and  peat 
contained  in  puUications  of  U.  S. 
Geological  survey*  except  those  on 
Alaska.  U.  S.  Geol.  Surv.,  BuU 
341.  1909:  419-436.  (362  entries 
1883-1909.  Regional.  For  ear 
lier  edition  see  Bulletin  316;  also 
below  No.  736.) 

732  Lbss,    J.    H.,    eomp.     Bibliography 

of  Iowa  coals.  Iowa  Geol.  Surv., 
Ann.  Rept.  1908,  1909:  65»-687. 
(750  entries.  1839-1908.  Re- 
gional.) 

733  LoBo,  N.  W.     Analyses  of  ooals  in 

the  United  Stotes.  Washington, 
1913,  1200pp.  U.  S.  Bur.  Mines, 
Bull.  22.  (BiU.,  1158-66.  139 
entries.     1878-1912.     Regional.) 

734  Mabtin,  G.  C.    Geology  and  min- 

eral resources  of  the  Controller 
Bay  region,  Alaska.  Washington, 
1908,  141pp.  U.  S.  Geol.  Surv., 
BuU.  335.  (BiU.,  130-133.  70 
entries.     1890-1907.     Regional.) 

735  Moboan,  p.  G.    Picton  coal.    N.  Z. 

Geol.  Surv.,  Ann.  Rept.  9.  1915: 
83.  (8  entries.  1877-1913.  Re- 
gional.) 
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7M  NicKLBB,  J.  M.,  and  Lbb,  W.  T. 
Clasoified  list  of  papftra  dealing 
with  ooal,  ooke,  lignite,  and  peat 
contained  in  publioations  of 
United  States  Geological  Survey. 
U.  8.  Geol.  Surv.,  Min.  Res. 
1910-11,  1911:  226-242;  1914-11. 
1916:  744-746.  (508  entries. 
1889-1916.     Regional.) 

737  Pabub,  £.  W.    Coal.     U.  8.  Geol. 

8urv.,  Min.  Res.  1908-11,  1909: 
173.  (21  entries.  1876-1909. 
Regional.) 

738  Paulo  db  Oliteiba,  "Evnmio.    Re- 

gioes  carbonif  eras  dos  Estados  do 
Sul.  Rio  de  Janeiro,  1918,  125pp. 
Branl.  8erv.  geol.  (Bibl.,  123-125. 
29  entries.  1878^1916.  Re- 
gional.) 

739  P&ALBN,  W.  C.     Economic  geology 

of  the  Kenoya  quadran^^e  Ken- 
tucky, Ohio,  and  West  Virginia. 
Washington,  1908,  158pp.  U.  8. 
Geol.  Surv.,  Bull.  349.  (BiU.,  151- 
152.  36  entries.  1883-1908. 
Regional.) 

740  Phillips,    W.    B.,    and    Wobbbll, 

8.  H.  The  fuels  used  in  Texas. 
Austin,  Tex.,  1913, 287  pp.  Texas, 
Univ.  Bull.  307.  Sci.  ser.  35. 
(BiU.,  244-269.  ca  300  entries. 
1848-1914.  Regional.  BiUiog- 
graphy  includes  coal,  lignite, 
natural  and  producer  gas  and 
petroleum  in  Texas.) 

741  PoBTBB,  J.  B.,  and  Dublbt,  R.  J. 

An  investigation  of  the  coals  of 
Canada  with  reference  to  their 
economic  qualities.  .  .  .  Vol.  1. 
Ottawa,  1912,  243pp.  Canada 
Dept.  Mines.  Mines  Br.  83. 
(BiU.,  122-126.  138  entries. 
1863-1911.      Regional.) 

742  Randall,   D.   T.     The  burning  of 

coal  without  smoke  in  boiler 
plants.  A  preliminary  report. 
Washington,  1908,  26pp.  U.  8. 
Geol.  8urv.,  Bull.  334.  (Bibl., 
22-26.  57  entries.  1854-1907. 
General.) 

743  RoNALDSON,     J.     H.     Coal.     Imp. 

Inst.  Mon.,  Coal,  1920:  160-166. 
(172  entries.  1867-1918.  Gen- 
eral.) 

744  Rowb,   J.   P.      Montana  coal   and 

lignite  deposits.  Montana,  Univ. 
Bull.  37.  Geol.  ser.  2,  1906:  80. 
(23  entries.  1880-1905.  Regional.) 

745  Rxtbel,    a.    C.     Coal    in    Arisona. 

Tucson,  Arisona,  1915-16,  12pp. 
Aris.  Univ.,  Bull.  17.  Econ.  ser. 
6.  (6  entries.  1901-10.  Regional.) 

746  8AL11IANN,   W.     Das  BraunkoUen- 

vorkommen  im  Geiseltal  mit  be- 


sonderer  BerQcksichtigung  der 
Genesis.  Berlin,  1914,  105pp. 
Arch.  Lagerst&ttenf.,  17.  (Liter- 
ature, [ii].  14  entries.  1872- 
1910.     Regional.) 

747  8CBBBIBBB,  F.       Die  Kohlenfelder 

der  Gondwana-Formation  in  Brit- 
isch-Indien.  Dargestellt  an  Hand 
der  bis  sum  Jahre  1909  erschien- 
enen  Literatur.  Zeit.  f.  prakt. 
Geol.,  19,  1911:  171-172.  (113 
entries.     1856-1910.     Regional.) 

748  8TBBINOEB,    EuoBNB.        The    coal 

fields  of  Montana.  Am.  Inst.  M. 
£.,  Trans.  46,  1914:  918-919.  (54 
entries.    1865-1912.    Regional.) 

749  8TBVBNSON,  J.  J.     The  formation  of 

coal  beds.  Am.  Phil.  8oc.,  Proc, 
50,  1911:  1-116.  (Ill  entries. 
1702-1910.     General.  Footnotes.) 

750  8tonb,  R.  W.    Coal  on  Dan  River, 

North  Carolina.  U.  8.  Geol. 
8urv.,  BuU.  471.  1912:  169.  (15 
entries.       1825-1902.     Regional.) 

751  Stonb,   R.   W.     C^al  resources  of 

the  Russell  Fork  basin  in  Ken- 
tucky and  Virginia.  Washington, 
1908.  127pp.  U.  8.  Geol.  8urv., 
Bull.  348.  (Bibl.,  121-122.  24 
entries.    1883-1908.    Regional.) 

752  Thomson,  J.  A.     Coal  prospects  of 

the  Waimate  district,  south  Can- 
terbury. N.  Z.  Geol.  8urv.,  Ann. 
Rept.  8,  2d.  ed.,  1014:  162.  (9 
entries.     1877-1905.  Regional.) 

753  TiLLB,  W.    Die  Braunkohlenforma- 

tion  im  Hersogtum  Sachsen-Alten- 
burg  und  im  sfldlichen  Teil  der 
Provins  Sachsen.  Berlin,  1015, 
66pp.  Arch.  Lagerst&ttenf.,  21. 
(Literature,  62-64.  58  entries. 
1674-1913.     Regional.) 

754  Wbhbli,    Lbo.     Die    postkarbonis- 

chen  KoUen  der  8chweiseralpen. 
Bern,  1919,  110pp.  Beitr.  geol. 
Karte  8chweis,  Geotech.  ser.,  7. 
(Bibl.,  24,  32,  40-41,  43,  69,  72, 
74-75,  82-83.  84,  90-91.  150 
entries.     1699-1918.     Regional.) 

755  Woolsbt,  L.  H.,  Richabds,  R.  W., 

and  LuPTON,  C.  T.  The  Bull 
Mountain  coal  field  Musselshell 
and  Yellowstone  counties  Mon- 
tana. Washington,  1917,  218pp. 
U.  8.  Geol.  Surv.,  Bull.  647. 
(Earlier  pub.,  11-12.  15  entries. 
1874-1914.     Regional.) 

See  203,  457,  457a,  618,  682,  1054, 
1160,  1200,  1543,  1774,  1812,  1815, 
1848, 1865,  2103,  2194,  2347,  2457, 
2498,  2707,  2855.  2916. 
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**  COAL  BALLS." 

756  Stopu,  M.  C,  and  Watson.  D.  M.  S. 

On  the  present  distribution  and 
origin  of  the  calcareous  concre- 
tions in  coal  seams,  known  as 
"Coal  Balls."  Roy.  Soc.  Lond., 
Phil.  Trans..  B  200, 1908:  213-216. 
(39  entries.  1836-1907.  General.) 
COAL  DUST  BXPLOSIONS. 

757  RiCB.   G.   8.     The  ezplosibility   of 

coal  dust.  Washington.  1910, 
186pp.  U.  8.  Geol.  8urv.,  Bull. 
425.  (Bibl.,  168-182.  317  en- 
tries.     1800-1909.    Select.) 

758  RiCB,  G.  8.      The  explosibility  of 

coal    dust.       Washington,    1911. 
204pp.     U.  8.  Bur.  Mines.  Bull. 
20.    (Bibl..  184-189.    355  entries. 
1800-1910.     Select.) 
COAL  MINES  AlID  MINIIIO. 

759  HnoHBS,    H.    W.     A   tezt-book   of 

coal-mining,  for  the  use  of  colliery 
managers  and  others.      4th  ed., 
London.  1901,  527pp.     (Bibl.  at 
end  of  chapters.     General.) 
COAL  TESTING. 

760  Brbgkbnridgub.  L.  P.     A  study  of 

four  hundred  steaming  tests  made 
at  the  fuel-testing  plant,  St.  Louis, 
Mo.  in  1904,  1905,  and  1906. 
Washington,  1907,  196pp.  U.  8. 
Geol.  Surv.,  Bull.  325.  (Bibl., 
179.  25  entries.  1902-06.  Gen- 
eral.) 
iSe«722,  741,  742. 
COAL  WASHING. 

761  Wtbr,  8.  8.    Bibliography  of  coal- 

washing.  Am.  Inst.  M.  E.,  Trans., 
37,  1907:  256-264.  (208  entries. 
1851-1905.     General.) 

COASTS.     See  SHORE  LINES. 

COBALT.     See  1740a,  2026.  2293. 

COBLBNTBRATA. 

762  Fblix.  J.     Anthosoa  palaeooretacea. 

Berlin,    1914,    84pp.       Fossilium 
catalogus.  I:  Animalia.      Pars  5. 
(Literature.    3-11.       182    entries. 
1816-1910.     General.) 
See  1393. 
COKB. 

763  Harper.  L.  F.     The  coke  industry 

of  New  South  Wales.  .  .  .  Syd- 
ney. 1916.  [85]pp.  New  South 
Wales  Geol.  Surv..  Min.  Res.  23. 
(Literature.  6.  9  entries.  1899- 
1915.     General.) 

764  OviTS.    F.    K.      Coking  of   Illinois 

coals.  Washington.  1917.  71pp. 
U.  8.  Bur.  Mines.  Bull.  138. 
(Bibl..  65.  16  entries.  1906-1915. 
Select.) 

765  Parkbr,  E.  W.     Coke.    U.  8.  Geol. 

Surv.,   Min.  Res.   1907-11,   1908: 


280-290.     (25  entries.     1906-06. 

Regional.) 
<Se«731.736.  1393. 
COLLOIDS.  See  695,926.  1760,2465,2466. 
COLOMBIA. 

766  NicHOLB,  H.  W.  The  ores  of  Colom- 

bia from  mines  in  operation  in 
1892.  Field  Columbian  Mus., 
Pub.  33.  Geol.  ser.  1,  no.  3,  1899: 
174-176.  (34  entries.  1839-99. 
Regional.) 

767  OsPiNA,  TuLio.    Geologia  general  y 

eoondmica  de  Colombia.    Pan- Am. 
Sci.  Cong.  Wash.  D.  C,  Proo.  2d. 
Sect.  VII,  1917:  347.     (9  entries. 
1911-15.       Regional.) 
See  1006,  2476. 
COLOR  PRBSBRVATION. 

768  Grbqer,    D.    K.     A    color-marked 

Euconospira  from  the  Pennsyl- 
vanian  of  Missouri,  and  a  list  of 
references  to  coloration  in  fossil 
shells.  Nautilus,  30,  1917:  116- 
117.  (28  entries.  1836-1914. 
General.) 
See  1232. 
COLORADO. 

769  AuRAND,   H.   A.     Mineral   deposits 

of  the  Western  Slope.  Denver, 
Col.,  1920.  78pp.  Colo.  Geol. 
Surv..  BuU.  22.  (BiU.,  62-72. 
196  entries.  1876-1920.  Re- 
gional.) 
770'  Bastin,  E.  S.,  and  Hill,  J.  M. 
Economic  geology  of  Gilpin  Coun- 
ty and  adjacent  parts  of  Clear 
Creek  and  Boulder  counties,  Col- 
orado. Washington,  1917,  379pp. 
U.  8.  Geol.  Surv.,  Prof.  Paper  94. 
(Literature,  22.  19  entries.  1873- 
1916.     Regional.) 

771  Bathbr,  F.  A.     Visit  to  the  Floris- 

sant exhibit  in  the  British  Mu- 
seum (Natural  History).  Geol. 
Assoc,  Proc.  21,  1909-1910:  164- 
165.  (46  entries.  1906-08.  Region- 
al. A  list  of  papers  relating  to  the 
Florissant  fossils  published  after 
1905.) 

772  BmLioGRAPHT  of  papers  dealing  with 

the  geology  and  natural  history  of 
north-western  Colorado.  Colo. 
Univ.  Studies,  7,  1910:  151-153. 
(32  entries.  1876-1909.  Regional.) 

773  BuTTBRS,     R.     M.         Permian    or 

'*  Permo-Carboniferous"  of  the 
eastern  foothills  of  the  Rocky 
Mountains  in  Colorado.  Denver, 
Col.,  1913,  pp.  [611-101.  Colo. 
Geol.  Surv.,  BuU.  5-II.  (Bibl.. 
92-94.  32  entries,  n.  d.  Regional.) 

774  Crawford,  R.  D.     Geology  and  ore 

deposits  of  the  Monarch  and 
Tomichi  districts  Colorado.    Den- 
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ver.  Col.,  1913,  317pp.  Colo. 
Geol.  Surv.,  Bull.  4.  (Bibl..  23. 
14  entries.   1874-1910.   Regional.) 

775  Cbawford,  R.  D.,  and  Wobckbtbb, 

P.  G.  Geology  and  ore  deporits 
of  the  Gold  Brick  district,  Colo- 
rado. Denver,  Col.,  1916,  116pp. 
Colo.  Geol.  Surv.,  Bull.  10.  (Bibl., 
14.  4  entries.  1896-1913.  Re- 
gional.) 

776  Cbobs,  Whitman,  and  Hows,  Ern- 

■BT.  Red  beds  of  southwestern 
.  Colorado  and  their  correlation. 
Geol.  Soc.  Am.,  BuU.  16.  1905: 
496-498.  (45  entries.  1874-1905. 
Regional.) 

777  Emmonb,    S.    F.     Introduction    to 

geology  of  the  Aspen  mining  dis- 
trict, Colorado.  U.  S.  Geol.  Surv., 
Mon.  31,  1898:  zxxii.  (10  entries. 
1887-95.     Regional.) 

778  Gborgb,    R.    D.,    and    Cbawford, 

R.  D.  The  Hahns  Peak  region 
Routt  county  Colorado.  An  out- 
line survey.  Colo.  Geol.  Surv.,  1st 
Rept.,  1908,  1909:  229.  (7  entries. 
1897-1906.    Regional.) 

779  Georob,  R.  D.,  Cubtib,  H.  A.,  and 

others.  Mineral  waters  of  Col- 
orado. Denver,  Col.,  1920,  474- 
pp.  Colo.  Geol.  Surv.,  Bull.  11. 
(Bibl.,  470.  14  entries.  1892- 
1918.     Regional.) 

780  GiBTT,   G.   H.     The  Carboniferous 

formations  and  faunas  of  Col. 
orado.  Washington,  1903,  546pp. 
U.  S.  Geol.  Surv.,  Prof.  Paper  16. 
(Bibl.,  10-26.  140  entries.  1853- 
1902.        Regional.) 

781  Gbout,  F.  F.,  Wobcebter,  P.  G., 

Hbndbrson,  Junius.  Reconnais- 
sance of  the  geology  of  the  Rabbit 
Ears  region  Routt,  Grand  and 
Jackson  counties,  Colorado.  Den- 
ver, Col.,  1913,  57pp.  Colo.  Geol. 
Surv.,  Bull.  5-1.  (Bibl.,  42.  10 
entries.     1869-1908.     Regional.) 

Hbndbbbon,  C.  W.  Colorado.  (Pre- 
cious and  semiprecious  metals  in 
the  western  states  in  1912  [Mine 
production]).  U.  S.  Geol.  Surv., 
Min.  Res.  1912-1,  1913:  704-705. 
(60  entries.  1883-1913.  Regional.) 

Hbndbbbon,  Junius.  The  Cretace- 
ous formations  of  northeastern 
Colorado  and  the  Foothills  for- 
mations of  north-central  Colorado. 
Denver,  Col.,  1920,  98pp.  Colo. 
Geol.,  Surv.,  Bull.  19.  (Bibl., 
94-96  41  entries  1873-1917. 
Regional ) 
784  Hendbrbon,  Junius.  Extinct  gla- 
ciers in   (Colorado.      Colo.   Univ. 


782 


783 


Studies,  3,  1905:  44.  (21  entries, 
n.  d.     Regional.) 

785  Hbndbbbon,    Junius.     The    Foot- 

hills formations  of  north  central 
Colorado.  Colo.  Geol.  Surv.,  1st 
Rept.  1908,  1909:  185-188.  (41 
entries.  1873-1908.  Regional.) 
785a  Hbndbbbon,  Junius.  The  Tertiary 
lake  basin  of  Florissant,  Colorado. 
Colo.  Univ.  Studies,  3,  no.  3, 1906: 
145-156. 

786  HowBLL,  J.  V.    Twin  Lakes  district 

of  Colorado.  Denver,  Col.,  1919, 
108pp.  (Dolo.  Geol.  Surv.,  Bull. 
17.  (BiW.,  16-17.  17  entries. 
1873-1909.     Regional.) 

787  Ibvino,  J.  D.,  and  Bancboft,  How- 

land.  Geology  and  ore  deposits 
near  Lake  City,  Colorado.  Wash- 
ington, 1911,  128pp.  U.  S.  Geol. 
Surv.,  BuU.  478.  (BiU.,  122-123. 
9  entries.    1874-1908.   Regional.) 

788  Jones,  O.  M.     Bibliography  of  Col- 

orado geology  and  mining  with 
subject  index  from  the  earliest  ex- 
plorations to  1912.  Denver,  Col., 
1914,  493pp.  Colo.  Geol.  Surv., 
Bull.  7.  (ca  3200  entries.  18217- 
1912.     Regional.) 

789  KiRGHNBB,  W.  C.  G.     Contribution 

to  the  fossil  flora  of  Florissant, 
Colorado.  St.  Louis  Acad.  Sci., 
Trans.  8,  1898:  187-188.  (18  en- 
tries.   1847-98.    Regional.) 

790  Lbb.  W.  T.,  and  Knowlton,  F.  H. 

Geology  and  paleontology  of  the 
Raton  Mesa  and  other  regions  in 
Colorado  and  New  Mexico.  Wash- 
ington, 1917,  450pp.  U.  S.  Geol. 
Surv.,  Prof.  Paper  101.  (Bibl., 
17-37.  251  entries.  1821-1916. 
Regional.) 

791  Lindoben,    Waldemab,    and    Ran- 

BOME,  F.  L.  Geology  and  gold 
deposits  of  the  Cripple  Creek  dis- 
trict, Colorado.  Washington, 
1906,  516pp.  U.  S.  Geol.  Surv., 
Prof.  Paper  54.  (Literature,  15-17. 
38  entries.   1893-1904.   Regional.) 

792  LouoHLiN,  G.  F.    The  oxidised  sine 

ores  of  Leadville,  Colorado.  Wash- 
ington, 1918,  91pp.  U.  S.  Geol. 
Surv.,  Bull.  681.  (Literature,  16- 
17.  8  entries.  1911-17.  Foot- 
notes.) 

793  Patton,    H.   B.     Geology   and   ore 

deposits  of  the  Bonansa  district 
Saguache  county  Colorado.  Den- 
ver, Col.,  1916,  136pp.  Colo.  Geol. 
Surv.,  Bull.  9.  (Bibl ,  15.  5  en- 
tries.    1873-1914.       Regional.) 

794  Patton,  H.  B.      Geology  and  ore 

deposits  of  the  Platoro-Summit- 
ville    mining    district    Colorado. 
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Denver,  Col.,  1917,  122pp.  Colo. 
Geol.  Surv.,  BuU.  13.  (Bibl.,  14- 
15.  7  entries.  1875-1917.  Re- 
gional.) 

79S        PATTON,  H.  B.,  HOBKIN,  A.  J..  BUT- 

LBB,  Q.  M.  Geology  and  ore 
deposits  of  the  Alma  district  Park 
county,  Colorado.  Denver,  Col., 
1912,  284pp.  Colo.  Geol.  Surv., 
BuU.  3.  (Bibl.,  272.  13  entries. 
1873-1911.  Regional.) 
79<^  Patton,  H.  B.,  Smith,  C.  E.,  and 
othert.  Geology  of  the  Grayback 
mining  district  Costilla  county 
Colorado.  Denver,  Col.,  1910, 
111pp.  Colo-  Geol  Surv.,  Bull.  2. 
(Bibl.,  98-99.  15  entries,  n.  d. 
Regional.) 

797  Ranbome,  F.  L.     Geology  and  ore 

deposits  of  the  Breckenridge  dis- 
trict, Colorado.  Washington, 
1911.  187pp.  U.  S.  Geol.  Surv., 
Prof.  Paper  75.  (Literature,  21- 
24.  16  entries.  1872-1909.  Re- 
gional. Each  artide  abstracted.) 

798  Ransomb,  F.  L.     A  report  on  the 

economic  geology  of  the  Silverton 
quadrangle,  Colorado.  Washing- 
ton, 1901,  265pp.  U.  S.  Geol. 
Surv.,  Bull.  182.  (Bibl.,  15-18. 
48  entries.   1874-1900.   Regional.) 

799  SiBBBNTHAL,   C.   E.      Geology  and 

water  resources  of  the  San  Luis 
valley,  O>lorado.  Washington, 
1910,  128pp.  U.  S.  Geol.  Surv., 
Water-supply  paper  240.  (Litera- 
ture, 8-9.  20  entries.  1875-1910. 
Regional.) 

800  WoBCBSTBR,  P.  G.    The  geology  of 

the  Ward  region,  Boulder  county, 
Colorado.  Denver,  Col.,  1920, 
74pp.  Colo.  Geol.  Surv.,  Bull.  21. 
(Bibl.,  72.  16  entries.  1867-1917. 
Regional.) 
See  655,  720.  1096,  1132,  1606.  1770. 
2015a.  2294.  2726.  2727.  2772. 
2840.  2920. 
COLORADO  RIVBR. 

801  La  Rub.  E.  C.     Colorado  river  and 

its  utilisation.  Washington.  1916, 
231pp.  U.  S.  Geol.  Surv-,  Water- 
supply  Paper  395.  (Publications, 
31-36.  43  entries.  1889-1915. 
RegionBl.) 

COLUMBIA.     See  1641. 

COMASKBR  ALPS.    iSMl47. 

COHCRBTIOHS. 

802  Sheldon,   J.    M.   A.      Concretions 

from  the  Champlain  clays  of  the 
Connecticut  VaUey.  Boston.  1900, 
45pp.  (Literature,  39-81.  81 
entries.  1815-^8.  General.  On 
general    subject    of    concretions. 


concretionary  structure,  and  drift 

clays.) 
COH6LOMBRATBS.    See  1675, 1970. 
C0H60  FRBB  STATB.    See  BELGIAN 

CONGO. 
COHHBCTICUT. 

803  Gbboort,  H.  E.     Bibliography  of 

the  geology  of  Connecticut.  New 
Haven,  1907,  123pp.  Connect. 
Geol.  Surv.,  Bull.  8.  (591  entries. 
1809-1906.    Regional.) 

804  Lull,  R.  S.     The  life  of  the  Con- 

necticut Trias.  Am.  Joum.  Sci., 
4th  ser..  33, 1912: 421.  (11  entries. 
1858-1911.     General.) 

805  Lull,    R.    S.     Triassic   life   of   the 

Connecticut    valley.        Hartford, 

1915,     285pp.       Connect.     Geol. 

Surv.,  Bull.  24.     (Bibl..  265-271. 

69  entries.   1820-1913.  Regional.) 
5«e2727. 
CONTACT  MBTAMORPHISM.    See  399. 
COHULARIA. 

806  Slatbr.    I.    L.     A    monograph    of 

British  Conulariae.  London.  1907. 
40pp.    Pal.  Soc.  Publ.     (History. 
1-4.        16    entries.        1793-1902. 
General.) 
COPPBR. 

807  Ball.  L.  C.     The  Einasleigh  Free- 

hold copper  mine  N.  Q.  Brisbane, 

1914.  30pp.  Queensland  Geol. 
Surv..  PuW..  246.  (Literature.  7. 
3  entries.     1867-1911.    Regional.) 

808  Bancboft,   J.    A.     Report   on   the 

copper  deposits  of  the  eastern 
townships  of  the  province  of 
Quebec.  Quebec,  1915,  295pp. 
Quebec.  Dept.  Colonis.  Mines  Br. 
(Bibl..  288-291.  47  entries.  1847- 

1915.  Regional.) 

809  Dblkbskamp,  Rudolf.     Das  Kup- 

ferersvorkommen  su  Riparbella 
(Cecina)  in  der  Toscana.  Zeit.  f. 
prakt.  Geol..  1907: 3g3--137.  (Bibl. 
through  text.    Regional.) 

810  Donnelly.  T.  F.     The  copper  de- 

posits of  San  Cristobal.  Santo 
Domingo.  Am.  Inst.  M.  E., 
Trans.  52.  1916:654-655.  (6 
entries.    1872-1915.    Regional.) 

811  Kemp.  J.  F.     The  deposits  of  cop- 

per-ores at  Ducktown,  Tennessee. 
Am.  Inst.  Min.  Eng.,  Trans.  31, 
1902:  265.  (7  entries.  1855-95. 
Regional.) 

812  Odendall,  Lbonbabd.      Die  Kup- 

fererslagerst&tten  in  Nordamerika. 
K5ln.  1909.  63pp.  (Literature, 
53-57.  63  entries.  1877-1909. 
Regional.) 

813  Sticknet.  a.  W.    The  pyritic  cop- 

per deposits  of  Kyshtim.  Russia 
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Econ.  Geo!.,   10.   1915:  083.      (5 

entries.        1902-12.        Regional.) 
813a     Waaobn,  Lukab,  Kufererse.  "Berg- 

bau  und  Hiitte"  June-July.  1919: 

21-22.     (74  entries.     1855-1914. 

Regional.) 
Se€  292,  295.  296.  297.  782,   1304. 

1305,    1406.   1511a,    1740a,    1816. 

1867. 1868, 2059.  2284.  2490,  2669. 

2774.  2780.  2782.  2788. 
CORAL  RB£PS  AHD  ISLANDS. 

814  Brannbb,  J.  C.     Annotated  biblio- 

graphy of  the  stone  reefs  of  Brasil. 
Harvard  Univ.,  Mus.  Comp.  Zool.. 
BuU.  Geol.  ser.  7.  1904:  201-225. 
(84  entries.  1608-1897.  Regional.) 

815  Davis,  W.  M.    Subsidenoe  of  reef- 

encircled  islands.  Geol.  Soc.  Am., 
Bull.  29.  1918:  572-574.  (66 
entries.  1875-1917.  General.) 

816  MoBCHBLBs.    J.       Die    Darwinsehe 

Rifftheorie  im  Lichte  geomorphol- 
ogischen  Forschung.  Geol.  Rund- 
sch..  11.  1920:  103-104.  (34 
entries.     1862-1919.     General.) 

817  WooD-JoNBS,  F.  Coral  and  atolls:  a 

history  and  description  of  the 
Keeling-Cocos  Islands,  with  an 
account  of  their  iauna  and  flora, 
and  a  discussion  of  the  method  of 
development  and  transformation 
of    ooral    structures    in    general. 

1912.    392pp.        (Bibl.. 

45  entries.     1869-1909. 


London. 

381-383. 

General.) 
See  1225. 
CORALS. 
818      Andbrbon, 


G.  E.  Studies  in  the 
development  of  certain  Paleosoic 
corals.  Journ.  Geol.,  15.  1907:  69. 
(27  entries.     1820-87.     General.) 

819  Brown.  T.  C.     Studies  on  the  mor- 

phology and  development  of  cer- 
tain rugose  corals.  N.  Y.  Acad. 
Sci..  Ann.  19-1,  1909:  96-97.  (41 
entries.     1843-1907.     General.) 

820  DuBRDBN,   J.    E.      Studies  of   the 

morphology,  physiology,  and  the 
development  of  recent  and  fossil 
corals  with  bibliography.  Mich. 
Acad.  Sci.,  Bull.  2.  noi  1,  1904:  4. 
(13  entries.     1902-05.     General.) 

821  Faurb-Maboubrit,       G.        Mono- 

graphie  i>al6ontoIogique  des 
assises  oorallig&nes  du  promon- 
toire  de  I'Echaillon  (Is^re).  Gren- 
oble, Univ.  Ann.  32,  1920:  287- 
292.  (108  entries.  1812-1916. 
General.) 

822  Gbbtb,    H.     Anthosoen   von   Java 

und  die  MoUusken  der  Njalin- 
dungschiohten.  Leiden.  Geol.  R. 
Mus.,  Samml.  n.  f.  1.  2  abth.  hft. 


8,  1921:  441-443.  (117  entries. 
1840-1921.  General.) 
822a  Gordon.  C.  E.  Studies  on  eariy 
stages  in  Paleosoic  Corals.  Am. 
Journ.  Sci..  5th  ser..  21.  1906:  127. 
(13  entries.    1869-1905.   General.) 

823  Gbboobt.  J.  W.     Thomson's  genera 

of  Scottish  carboniferous  oorals. 
Geol.  Soc.  Glasgow.  Trans.  16. 
1916-17:240-243.  Glasgow  Univ. 
Geol.  Dept..  Papers  4.  no.  2, 
1917:240-243.  (49  entries.  1867- 
1913.  Regional.) 

824  Grboort,  J.  W..  and  Trbnch.  J.  B. 

Eocene  corals  from  the  Fly  River, 
central  New  Guinea.  Geol.  Mag., 
n.  s.  (vi).  3.  1916:  534-536.  Glas- 
gow Univ.  Geol.  Dept.  Papers  3, 
no.  7,  1916:  534-536.  (48  entries. 
1847-1916.       General.) 

825  Grobch.  P.    Phylogenetische  Koral- 

lenstudien.  (Die  Axophylliden.) 
Deutsch.  geol.  Geeell..  Zeit.  61, 
1909:  32-34.  (38  entries.  1848- 
1907.     General.) 

826  Lbbbdbw,   N.     Die  Bedeutung  der 

Korallen  in  den  devonischen  Ablag- 
erungen  Russlands.  St.  Peters- 
bourg.  1902. 180pp.  Russia.  Com. 
gtol.,  M4m.  17.  no.  2.  ([Litera- 
ture]. 6-11.  108  entries.  1835- 
1901.     R^onal.) 

827  Lbmoinb.     Madame    Paul.       Con- 

tribution a  r^tude  des  oorallin- 
ao6es  fossiles.  Soc.  g6ol.  France. 
Bull.  4th  ser.  17.  1917:  252-256. 
(75  entries.    1840-1916.   General.) 

828  RiCHTBR,  Rudolf.   Zur  stratigraph- 

ischen  Beurteilung  von  Calceola 
(Calceola  sandalina  Lam.  n.  mut. 
lato  und  alU).  N.  J.  f.  Min., 
1916-11:  44.  (24  entries.  1801- 
1913.    General.) 

829  SalAb.   Achillb.      Contribution   i 

r^tude  des  polypiers  du  calcaire 
carbonif&re  de  la  Belgique.  Le 
genre  Caninia.  Soc.  beige  g6ol., 
Brux.,  Nouv.  mem.  3,  1910: 
9-12.  (57  entries.  1876-1910. 
General.) 

830  SalAb.    Achillb.      Contribution   i 

r^tude  des  polypiers  du  calcaire 
carbonif^re  de  la  Belgique.  II. 
Le  Groupe  des  ClisiophyUides. 
Lou  vain,  Univ.  Inst.  g6ol.,  M4m. 
1,  1913:  277-290.  (102  entries. 
1841-1913.     General.) 

831  Spbtbr.  Carl.     Die  Korallen  des 

Kelheimer  Jura.  Palaeonto- 
graphica.  59,  1913:  194-196.  (52 
entries.     1848-1910.     General.) 

832  Tbauth.   Frzbdrich.        Die    ober- 

kretasische  Korallenfauna  von 
Klogsdorf    in    Mfthren.      Brunn, 


Digitized  by 


Google 


CATALOGUE  OF  PUBLISHED  BIBLIOGRAPHIES 


1911.  104pp.  (Literature.  99-103. 
65  entries.    1840-1910.    General.) 

833  Vauohan,  T.  W.    A  critical  review 

of  the  literature  on  the  simple 
genera  of  the  Madreporaria  Fun- 
gida,  with  a  tentative  classifica- 
tion. U.  S.  Nat.  Mus.,  Proc.  28, 
1905:421-424.  (84  entries.  1750- 
1898.     General.) 

834  Vauohan,  T.  W.    The  Eocene  and 

lower  Oligocene  coral  faunas  of  the 
United  States,  with  descriptions 
of  a  few  doubtfully  Cretaceous 
species.  Washington,  1900, 205pp. 
U.  S.  Geol.  Surv.,  Mon.  39.  (Bibl., 
2ai-205.  83  entries.  1801-99. 
General.) 

835  Vauohan,  T.  W.     A  list  of  papers 

on  the  recent  and  fossil  stony 
corals  and  coral  reefs  of  the  West 
Indies,  Florida,  the  Bermudas,  the 
western  shores  of  the  Gulf  of 
Mexico  and  northeastern  South 
America.  Leiden.  Geol.  R.  Mus., 
Samml.  2d  ser.  2,  hft.  1,  1901: 
78-91.  (230  entries.  1856-1900. 
Regional.) 

836  ViNABSA    DB    RxoNT,    P.      CoralH 

mesodevonici  della  Camia.  Palae- 
ont.  ital.,  24,  1918:  67-68.  (29 
entries.     1877-1914.     General.) 

837  Yabb,     H.,     and     Hatasaka,     I. 

Palaeosoic  corals  from  Japan, 
Korea  and  China.  Geol.  Soc. 
Tokyo,  Joum.  22,  no.  261,  1915: 
69(15)-70(16);  no.  263.  1915: 
9l(29)-92(30);  no.  265.  1915: 
140(62)-142(64).  88    entries. 

1851-1912.     Regional.) 
See  461,  1393.  1484.         ,  . 

CORBlfiRES  MOUNTAIHS.   (^   cu.^  ) 

838  DoNciBux,  Louis.     Monographic  g6- 

ologique  et  pal6ontologique  des 
Ck>rbi^res  orientales.  Lyon,  1903, 
403pp.  Lyon.,  Univ.  Ann.  n.  s.  I. 
fasc.  11.  (Bibl.,  13-22.  211  entries. 
1737-1902.  Regional.  Author's 
thesis,  University  of  Lyon,  1903.) 
CORDIERITE. 

839  Tball,  J.  J.  H.  The  natural  history 

of  cordierite  and  its  associates. 
Geol.  Assoc,  Proc.  16, 1899-1900: 
74.  (19  entries.  1884-98.  Gen- 
eral.) 

CORDILLERAS.     See  266,  2222. 

CORNWALL.    See  1021a.  1022a.  1030. 

CORUHDUM. 

840  Bablow,  a.  E.  Corundum,  its  oc- 

currence, distribution,  exploita- 
tion, and  uses.  Ottawa,  1915, 
377  pp.  Canada  Geol.  Surv., 
Mem.  57.     Geol.  ser.  50.     (Bibl., 


*Not  seen. 


317-324.  68  entries.  1897-1913. 
General.) 

841  Hall,    A.    L.    Corundum    in    the 

northern  and  eastern  Transvaal. 
Pretoria,  1920,  223  pp.  Union  S. 
Afr.  Geol.  Surv.,  Mem.  15.  (Bibl., 
209.  19  entries.  1898-1919. 
Regional.) 

842  Holland,  T.  H.    Corundum.    Cal- 

cutto,  1898,  79  pp.  In  Ball,  V. 
A  manual  of  the  geology  of  India. 
Economic  geology.  2d.  ed.  rev. 
Part  I. — Corundum.  (Literature, 
62-65.  59  entries.  1798-1897. 
Regional.) 

843  Lbwis,  J.  V.  Corundum  and  the  basic 

magnesian  rocks  of  western  North 
Carolina.  Winston,  1896,  107  pp. 
N.  C.  Geol.  Surv.,  Bull.  11. 
(Literature,  99-101.  60  entries. 
1822-95.     General.) 

844  Pratt,  J.  H.   Corundum  and  its  oc- 

currence and  distribution  in  the 
United  States.  (A  revised  and  en- 
larged edition  of  Bulletin  No.  180). 
Washington,  1906,  175  pp.  U.  S. 
Geol.  Surv. ,  Bull.  269.  (Review  of 
literature,  76-79.  18  entries. 
1850-1902.     Foot  notes.) 

845  Pbatt.   J.    H.,   and  Lbwis,   J.   V. 

Corundum  and  the  peridotates  of 
western  North  Carolina.  Ra- 
leigh. 1905,  464  pp.  N.  C.  Geol. 
Surv.,  Vol.  I.  (BiW..  401-420. 
393  entries.  1813-1913.  General.) 
CRETACEOUS. 

846  Andbbson,  F.  M.     Cretaceous  de- 

posits of  the  Pacific  coast.  Cal. 
Acad.  Sci.,  Proc.  3d  ser.  2,  no.  1, 
1902:127-129.  (47  entries.  1856- 
1901.     Regional.) 

847  [Archanoblskij,  A.  D.]    [Le  cr6tac6 

sup^ieur  de  la  Russie  d'Europe 
orientale].  In  Russian.  Mat6r. 
g6ol.  Russ.,  25,  1912:  569-577. 
(118  entries.  1852-1909.  Gen- 
eral.) 

848  Baumbbrgbb,   Ernst.     Fauna   der 

unteren  Kreide  im  westschweis- 
erischen  Jura.  I.  teil.  Zflrich, 
1903.  60  pp.  (Literature.  57-60. 
88  entries.  1830-1903.  Regional. 
Supplement  to  above  in  Vol.  36, 
1909-1910:  [54].  17  entries.  1895- 
1908.) 

849  Baukbbrgbr,  E.   Fauna  der  unteren 

Kreide  im  weetschweiserischen 
Jura.  6e  teil.  Zttrich,  1910,  55  pp. 
Schw.  palaeont.  Geeell..  Abh.  36. 
(Literature,  50-55.  106  entries. 
1840-1910.  Regional.) 
849a  *Baumbbrobr,  E.  Uber  fades  und 
Transgressionen  der  untem  Eriede 
am   Nordrande  der  mediterrano- 
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helvetiaehen  Bucht  im  weetliehen 
Jura.  Wisaenschaftliche  Beilage 
sum  Bericht  der  Tochtenchule 
lu  Basel,  1900-1001:  40^(4.  (150 
entries.     1835-1901.) 

850  Blanchbt,   Fbbnand.     Etude   mi- 

orographique  des  oaloairee  Urgo- 
niens.  Grenoble,  Univ.,  Ann.  29, 
1917:  390.  (13  entriea.  1850- 
1915.  General.) 
850a  BbCoobn,  Hanb.  Die  Fauna  des  un- 
teren  Senonsvon  Nord-Perii.  N. 
J.  f.  Min..  B.  B.  30,  1910:  717-719. 
(41  entries.  1852-1907.  Gen- 
eral.) 

851  Gbrhabdt,  K.    Beitrag  sur  Kennt- 

niss  der  Elreideformation  in  Vene- 
suela  und  Peru.  (Beitrftge  sur 
Geologie  und  Palaeontologie  von 
Stkdamerika.  V.)  N.  J.  f.  Min., 
B.  B.  11,  1897-98:  66-68.  (39 
entries.     1839-^94.     Regional.) 

852  Gould,  C.  N.    The  Dakota  Creta- 

ceous of  Kansas  and  Nebraska. 
Kansas  Acad.  Sci.,  Trans.  17, 
1901:  16&-t78.  (198  entries. 
1804-1900.     Regional.) 

853  HAtTPT,  OsKAB.    Beitrftge  sur  Fauna 

des  oberen  Malm  und  der  unteren 
Kreide  in  der  argentinischen  Cor- 
diUere.  N.  J.  f.  Min..  B.  B.  23, 
1907:231-236.  (113  entries  1836- 
1903.     General.) 

854  Knowlton,  F.  H.     A  catalogue  of 

the  Cretaceous  and  Tertiary  plants 
of  North  America.  Washington, 
1898,  247  pp.  (Bibl.,  13-23.  152 
entries.  1857-97.  Regional.) 
854a  KiUANv  W.  Unterkreide.  (Palaeocre- 
tacicum)  Erst  Leiferung.  Lethaea 
geognostica.  II.  3.  Abt.  1.  1907- 
13:  133-54.  (531  entries.  1700- 
1907.     General.) 

855  Kbtbbtopotich,  A.    On  the  Creta- 

ceous flora  of  Russian  Sakhalin. 
Tokyo  Imp.  Univ.,  Coll.  Sci., 
Journ.  40,  art.  8,  1918:  63-72. 
(135  entries.  1814-1916.  Gen- 
eral.) 

856  Seward,  A.  C.     A  contribution  to 

our  knowledge  of  Wealden  floras, 
with  especial  reference  to  a  collec- 
tion of  plants  from  Sussex.  Geol. 
Soc.  London.  Q.  J.,  69,  1913:  112- 
115.  (85  entries.  1824-1912. 
General.) 

857  SxwABD,  A.  C.   La  Flore  wealdienne 

de  Bemissart.  Bruxelles,  1900,  37 
pp.  Mus.  hist.  nat.  Belg., 
M4m.  1.  (BiU.,  35-37.  54  en- 
tries.    1824-99.     Regional.) 

858  Stanton,    T.    W.     A   comparative 

study  of  the  Lower  Cretaceous 
formations    and    faunas    of    the 


United  SUtes.  Journ.  Geol.,  5. 
1897:  610-«24.  (234  entries.  1823- 
97.     General.) 

859  Stephbnson,   L.    W.      The   Creta- 

ceous-Ek>cene  contact  in  the  At- 
lantic and  Gulf  Coastal  Plain.  U. 
S.  Geol.  Surv.,  Prof.  Paper,  90, 
1915:181-182.  (31  entries.  1860- 
1915.     Regional.) 

860  SioPBa.    M.    C,     and     Fujn,    K. 

Studies  on  the  structure  and  af- 
finities of  Cretaceous  plants.  Roy. 
Soc.  Lond.,  PhU.  Trans.  B.  201, 
1910:  79-81.  (43  entries.  1874- 
1909.     General.) 

861  WiLCKBNs,  Otto.      Die  Anneliden, 

Bivalven  und  Gastropoden  der 
antarkUschen  Kreideformation. 
Stockholm,  1910, 132  pp.  Schwed. 
SUdpolar  Exp.  1901-03.  Wissen- 
sohaft.  Ergeb.  3.  lief.  12.  (Litera- 
ture, 119-123.  90  entries.  1812- 
1907.  General.) 
iSm  100,  108.  164,  209,  210,  213, 
216,  218,  222,  226,  264.  266.  272a, 
328.  331,  338,  370,  396.  477.  490. 
549.  638.  662.  666.  671.  783.  785. 
832,  834.  862,  909,  910,  911,  933. 
977,  990,  1035,  1069,  1125,  1137, 
1198, 1228, 1230,  1231,  1275. 1334. 
1343,  1344.  1433,  1484,  1485, 1496, 
1535,  1556,  1612.  1655,  1656, 1684, 
1707,  1708,  1711,  1712,  1789,  1790. 
1792,  1796,  2071,  2075.  2093.  2105, 
2121.  2143,  2185,  2186.  2208,  2230, 
2234,  2247,  2251,  2252,  2360,  2361, 
2394.  2477,  2480.  2521,  2577.  2582. 
2596.  2612.  2615.  2665.  2666, 
2672a,  2741,  2769,  2792,  2808. 
2815. 

CRETE.     iSee398. 

CRINOIDEA. 

862  NiELSBN,  K.  B.   Crinoiderne  i  Dan- 

marks  kridtaflejringer.  K0ben- 
havn.  1913,  112  pp.  (Literature, 
110-112.  53  entries.  1821-1913. 
General.) 

863  Sprinobb.   Fbank.     The  Crinoidea 

Flezibilia.  Washington.  1920. 
486  pp.  Smith.  Inst..  Pub.  2501. 
(BiU.,  455^66.  250  entries. 
1699-1909.  General.) 

864  Weller,   Stuabt.    The   paleontol- 

ogy of  the  Niagaran  limestone  in 
the  Chicago  area.  The  Crinoidea. 
Chicago  Acad.  Sci.,  Bull.  4-1. 
1900:  57-60.  (69  entries.  1852- 
98.  General.) 
864a  Wilson,  H.  E.  Evolution  of  the 
basal  plates  in  monocyclic  Crin- 
oidea camerata.  Journ.  Geol.,  24, 
1916:682-684.  (40  entries.  1852- 
1915.    General.      Also  issued  as 
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thesis,  University  of  Chicago, 
1913.) 

865  Wood,  Elviba.     A  critical  summary 

of  Troost's  unpublished  manu- 
script on  the  crinoids  of  Tennes- 
see. Washington,  1909,  115  pp. 
U.  S.  Nat.  Mus.,  Bull.  64.  (Liter- 
ture,  113-115.  49  entries.  1821- 
1905.  General.) 
CKOCODILBS. 

866  McGbxgor,    J.    H.       The    Phyto- 

sauria,  with  especial  reference  to 
Mystriosuchus  and  Rhytidodon. 
Am.  Mus.  Nat.  Hist.,  Mem.  9-II, 
1905:  97-100.  (76  entries.  1842- 
1904.  General.) 
CKUSTACEA. 

867  Alessandbi,   G.  db.     Studi  mono- 

grafici  sui  cirripedi  fossili  d'ltalia. 
Palaeont.  ital.,  12,  1906:  207-212. 
(158  entries.  1670-1905.  General.) 

868  Balss,     Hbinrich.     Ueber     fossile 

Galatheiden.  Centralbl.  f.  Min., 
1913:159-160.  (14  entries.  1856- 
1907.     General.) 

869  BOhm,       Johannbs.        CaUiana$aa 

Burckhardti  n.  sp.  nebst  einer 
Zusammenstellung  der  fossilen 
Arten  der  Gattung  CaUtanasHL 
Deutsch.  geol.  Geeell.,  Zeit.  63, 
1911:  Monatsb.  44Hk6.  (74  entries. 
1852-1908.     General.) 

870  RoQERS,  A.  F.   Some  new  American 

species  of  Cydus  from  the  Coal 
Measures.  Kansas  Univ.  Sci. 
Bull.  1,  no.  10.  1902:  275.  Colum- 
bia Univ.  Dept.  Geol.,  Contr.  10, 
no.  88.  (17  entries,  n.  d.  General.) 

871  TouLA,    Franz,     t^ber    eine    neue 

Krabbe  (Cancer  Bittneri  n.  sp.) 
aus  dem  mioc&nen  Sandsteine  von 
Kaiksburg  bei  Wien.  Austria, 
Geol.  Reichsanst.,  Jahrb.  54, 1904: 
166-168.  (15  entries.  1847-1901. 
Regional.) 

872  VooDBB,    A.    W.     Paleosoic    Crus- 

tacea; the  publications  and  notes 
on  the  genera  and  species  during 
the  past  twenty  years,  1895-1917. 
San  Diego  Soc.  Nat.  Hist.,  Trans. 
3,  1917:  1-141.  (ca  705  entries. 
1895-1917.  General.) 
CRTOUTB.  SeellSS, 
.  CRTSTALUHB  SCHISTS. 

873  Grubbnmann,  U.      Die  kristallinen 

Schiefer.  I.  Berlin,  1904:  102-105. 
(80  entries.  1871-1903.  General.) 
873a  Grubbnmann,  U.  Die  kristallinen 
Schiefer,  eine  Darstellung  der 
Erscheinungen  der  Gesteinsmeta- 
morphose  und  ihre  Produkte.  2. 
Aufl.    1910,298  pp.    (Literaturver. 


*Not  seen. 


seichneis,  p  290-298.  270  entries. 
180^1910.     General.) 

873  b    Grubbnmann,     U.    Struktur    und 

Teztur  der  metamorphischen  Ge- 
steine.  Fortschr.  Min.  Krist. 
Petrogr,,  2,  1912:  208-209.  (35 
entries.    1847-1912.     General.) 

874  Grubbnmann,    U.    Zur    Klaasifika- 

tion  der  metamorphen  Gesteine. 
Fortschr.  Min.  Krist.  Petrogr.,  3, 
1913:228-229.  (18  entries.  1906- 
12.     General.) 

875  LiNDBMANN,     Bbrnhard.         Ucber 

einige  wichtige  Vorkommnisse  von 
kdrnigen  Carbonatgesteinen  mit 
besonderer  BerUcksichtigung  ihrer 
Entstehung  und  Structur.  N.  J. 
f.  Min.,  B.  B.  19,  1904:  197-204. 
(154  entries.  1833-1903.  Gen- 
eral.) 

876  Milch,  L.     Die  heutigen  Ansichten 

ttber  Wesen  und  Entstehung  der 
kristallinen  Schiefer.  Geol. 
Rundsch.,  1,  1910:  56-58.  (33 
entries.     1867-1907.     General.) 

877  Mracbc,  L.    Sur  les  schistes  cristal- 

lins   des   Carpathes   m^ridionales 
[versant  roumain].     Int.  Geol. 
Cong.,  IX.    Vienne.  1903.     C.R.: 
631-632.    (21  entries.    1893-1900. 
Regional.) 
See  2231,  2617,  2903. 
CRYSTALLOGRAPHY. 

878  Baumhaueb,  H.    Geometrische 

Kristallographie.  Fortschr.  Min. 
Krist.  Petrogr.,  1,  1911:  21-22. 
(19  entries.     1909-10.     General.) 

879  Beckb,  F.'    tlber  die  ausbildung  der 

Zwillingskristalle.  Fortschr.  Min. 
Krist.  Petrogr.,  1,  1911:  84-85. 
(27  entries.  1829-1910.  General.) 
See  82,  93,  564,  565,  566,  1247,  2533, 
2689,  2917. 
CRYSTALS,  STRUCTURE  OP 

880  Tbrtsch,  H.     Neuere  studien  Ober 

KristaUtrachten.     Fortschr.  Min. 
Krist.   Petrogr.,   2,    1912:   41-43. 
(52  entries.    1896-1911.   General.) 
See  567. 
CUBA. 

881  LiNDORBN,   Waldbmar,  and  Ross, 

C.  P.  The  iron  deposits  of  Dai- 
quiri, Cuba.  Am.  Inst.  M.  E., 
Trans.  53,  1916:  59.  (6  entries. 
1884-1908.     Regional.) 

882  LiTTLB,   J.    E.     Cuban  iron   mines 

and  methods.  Pan-Am.  Sci. 
Cong.  Wash.,  D.  C,  Proc  2d, 
Sect.  VII,  1917:  281.  (22  entries. 
1884-1915.  Regional.) 
882a  *Ortboa,  Pablo.,  and  Hubrta,  San- 
tiago DB  LA.  El  carb6n  de  piedra, 
el  petr61eo,  el  asfalto,  los  betunes, 
y  el  gas  natural  de  CJuba.    Cuba. 


Digitized  by 


Goo^^ 


Iff  GEOLOGY:  MATHEWS 


65 


Sec.  Agri.  Bol.  de  Minaa.  Bibl. 
no.  1,  1919,  23  pp. 

883  RoBSLEB,    Max.     Geology    of    the 

iron-ore  deposits  of  the  Firmesa 
District,  Oriente  Province,  Cuba. 
Am.  Inst.  M.  E.,  Trans.  56,  1917: 
127  (10  entries.  1884-1916. 
Regional.) 

884  RoiG,  M.  S.     Elscualidos  del  miooeno 

y  plioceno  de  la  Habana.  Cuba. 
Sec.  agri.,  Bol.  de  minas,  6,  1920: 
14-16.  (32  entries.  1827-1918. 
Regional.) 

885  RoiG,  M.  8.     La  fauna  juriisica  de 

Vifiales.     Habana,    1920,   61   pp. 
Cuba.  Sec.  agri.,  Bol.  esp.    (Bibl., 
57-61.     47    entries.       1858-1918. 
Regional.) 
iSee2048. 
CTCADS. 

886  Seward,  A.  C.     A  petrified  William- 

sonia  from  Scotland.  Roy.  Soc. 
Lond.  Phil.  Trans.,  B.  230,  1912: 
122-123.  (32  entries.  1857-1911. 
General.) 

887  WiELAND,    G.    R.     American  fossil 

c^cads.  2  vols.  Washington, 
1906-1916.  Carnegie  Inst.,  Wash., 
Pub.  34.  (Bibl.  vol.  2:  239-248. 
427  entries.  1773-1914.  General. 
Bibliography  in  Vol.  1,  p.  24^256 
is  included  in  that  of  Vol.  2.) 

888  WiELAND,  G.  R.     On  the  William- 

sonian  tribe.  Am.  Joum.  Sci., 
4th  ser.,  32,  1911:  46&-466.  (28 
entries.     1834-1911.     General.) 

889  WiELAND,  G.  R.     A  study  of  some 

American  fossil  cycads.     Part  I. 

Am.  Joum.  Sci.,  4th  ser.,  7,  1899: 

225-226.      (28  entries.     1845-98. 

General.) 
CTPRBSS.     iSee  398,  1641. 
CZSCHO-SLOVAKIA. 

890  Blaschkb,    Friedrich.     Zur   Tith- 

onfauna  von  Stramberg  in  Mfth- 
ren.  Naturh.  Hofmus.,  Wien., 
Ann.  25,  1911:  145-147.  (82  en- 
tries. 1845-1910.  Regional.) 
890a  GaHKX,  SAndor.  Die  geologischen 
Verh&ltnisse  des  Petroleumvor- 
kommens  in  der  Gegend  von  Luh 
im  Ungthale.  Budapest,  1900, 
15pp.  Hungary.  Geol.  Anst., 
Mitth.  12,  hft.  4.  (Literatur,  10- 
15.  6  entries.  1869-95.  Re- 
gional.) 

891  Jaffi6,  Richard.     Die  Uranpechers- 

lagerst&tten  des  8&chsischen  £d- 
delleutstollen  bei  St.  Joachims- 
thal.  Zeit.  f.  prak.  Geol.,  20, 
1912:425-426.  (46  entries.  156^ 
1912.     Regional.) 
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892  Laus,     Hbinrich.     Die     mineralcH 

gisch-geologische  und  pr&histor- 
isehe  Literatur  M&hrens  und  0«^ 
ter  [reichisch]  Schlesiens  von  1897- 
1904.  M&hr.  Landesmus.  BrQnn, 
Zeit.  5,  1905:  105-136.  (476  en- 
tries.    1897-1904.  Regional.) 

893  *LAt7B,  Hbinrich.     Die  naturwissen- 

schaftliche  Literatur  Qber  M&hreii 
und  Oesterr.-Schlesien  von  1901 
bis  1910  nebst  Naohtrftgen.  M&hr. 
Landesmus.  BrQnn,  Zeit.  10, 1910: 
233-271. 

894  Nbumann,   Job.     Die  Oxfordfauna 

von  Cetechowits.  Beitr.  Pal&ont. 
Oesterr-Ung.,  20,  1907:  1-3.  (88 
entries.     1813-1905.     General.) 

895  RiMANN,     Ebbrhard.     Der    geolo- 

gische  Bau  des  Isergebirges  und 
seines  n5rdlichen  Vorlandes.  Prus- 
sia. Geol.  Landesanst.,  Jahrb. 
31-1,  1913:  529-533.  (65  entries. 
181^1909.  Regional.) 
Se^  172,  342,  346,  356,  359,  374.  375, 
376.  387,  468,  469.  472,  474,  1684, 
2458. 

DACITB.    iSe«2145. 

DALMATIA.    ^ecJUGO  SLAVIA. 

DANXTBB.     iSee898. 

DARDANBLLBS. 

896  English,  Thomas.  Eocene  and  later 

formations  surrounding  the  Dar- 
danelles. Geol.  Soc.  London,  Q.  J. 
60,   1904:  274-275.      (30  entries. 
1858-1902.    Regional.) 
DATOLITB. 

897  GdRGET,  R.,  and  Goldscbiiidt,  V. 

iiber  Datolith.  Zeit.  f.  Kryst., 
48,  1911:  619-621.  (68  entries. 
1810-1009.     General.) 

DEEP  WELLS.     See  BORINGS. 

DELAWARE.     See  330. 

DELTAS. 

898  Antipa,  Gr.     Wissenschaftliche  und 

wirtschaf Uiche  Probleme  des  Don- 
audeltas.     Rumania.     Inst.  Geol., 
An.  7,   1913  (1917):  86-88.     (49 
entries.     1828-1914.     General.) 
See  1838,  2563. 
DENMARK. 

899  Funkquist,   H.   P.   A.       Asaphus- 

regionens  omfattning  i  syddstra 
Sk&ne  och  p&  Bomholm.  Lund, 
1919,  56  pp.  Lunds  geol.  fftltk., 
Meddel.  B.  11.  Lunds  Univ. 
ftrssk.,  n.  f.  Avd.  2,  16,  no.  1. 
(Literature,  51-55.  118  entries. 
1772-1916.       Regional.) 

900  GrOnwall,    K.    a.,    and    Harder, 

PouL.  Paleocaen  ved  Rugaard  i 
Jdyland  og  dets  fauna.  Kj0ben- 
havn,  1907,  102  pp.  Denmark. 
Geol.  undersdg.  II.  Raekke.   18. 
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(Literature,  vii-viii.  36  entries. 
1843-1907.       Regional.) 

901  GbOmwall,  K.  a.,  and  Milthbbs,  V. 

BeskriTelse  til  geologisk  kort  over 
Denmark.  (i  maaleetok  1: 
100.000).  KortUadet  Bornholm. 
Kj0benhavn,  1916,  281  pp.  Den- 
mark. Geol.  undereOg.,  I.  Raekke, 

13.  (Literature,  251-258.  203 
entries.    1756-1915.    Regional.) 

902  Haddino,  Assab.     Der  mittlere  di- 

cellograptusschiefer  auf  Bornholm. 
Lund,  1915,  39  pp.  Lunds  geol. 
f&ltkl.,  Meddel.  B.  8.  (Literature, 
38-39.  23  entries.  1852-1913. 
General.) 

903  Habts,     N.        Aller0d-Gytje    und 

Aller0d-Mull.  Dansk  geol.  foren., 
Meddel.  4,  1912-1915:  91-92. 
(12  entries.  1829-1910.  Regional.) 

904  Habts,   N.     Aller0d-Muld:  Aller0d 

Gytjen  Landfacies.  Dansk  geol. 
foren.,  Meddei:  4,  1912-15:  68. 
(11  entries.  1829-1910.  Regional.) 

905  JObobnbbn,  S.   M.     Mineralogi  og 

geologi.  [Oversigt  over  Littera- 
turen.]  Suppleret  af  N.  V.  Us- 
sing.  In  Hansen,  P.  lUustretet 
dansk  Litteraturhistorie  2  ed. 
III.  Kj5benhavn,  1902:  1115- 
1120.  (9  entries.  1757-1897. 
Regional.) 

906  Kbans,  W.    Hohe  Strandlinien  auf 

Bornholm.  Deutsch.  geol.  Gesell., 
Zeit.  63,  1911,  Monatsb.:  47-77. 
(90  entries.  1837-1910.  Foot- 
notes.) 

907  LlTTEBATUBFOBTBONBIAB.  Dansk 

geol.  foren.,  Meddel.  1901-04,  no. 
10,  1904:  121-132,  200  entries; 
1901-05,  no.  11,  1905:  123-128,  79 
entries;  1901-06,  no.  12,  1906:  71- 
78.  122  entries;  1901-07,  no.  13, 
1907:  127-132,  89  entries;  1903- 
08,  no.  14,  1908:  265-270,  90 
entries;  1902-09,  no.  16, 1910: 499- 
502,  69  entries;  1906-10,  no.  17, 
1911:  635-040,  112  entries;  1901- 

14,  V.  4,  1912-15:  I-XX,  339 
entries.  (11(X)  entries.  1901-  . 
Regional.) 

908  MiLTBEBfl,  V.     Bomholms  geologi. 

K^benhavn,  1916,  122  pp.  Den- 
mark. Geol.  unders5g.,  V.  Raekke, 
1.  Literature,  112-114.  (31  en- 
tries.   1819-1916.    Regional.) 

i>09  NiBLSBN,  K.  B.  Om  det  i  k0ben- 
havns  Hayn  ved  Knippelsbro 
fundne  Yngste  Danien.  Dansk 
geol.  foren.,  Meddel.  16,  1910: 
Regional.) 

910  Ravn,  J.  P.  J.  Kridtaflejringeme 
paa  Bomholms  sydveskyst  og 
deres  fauna.    I.    Turonet.    Kj^ 


benhavn,  1918,  [39]  pp.  Denmark. 
Geol.  undersSg.,  II.  Raekke.  31. 
(Literature,  36-37.  29  entries. 
1804-1916.     Regional.) 

911  Skbat,  E.  G.,  and  Madsbn,  Victob. 

On  Jurassic,  Neocomian  and  Gault 
boulders  found  in  Denmark.  Kj^ 
benhavn,  1898, 213  pp.  Denmark. 
Geol.  undersdg.,  II.  Raekke.  8. 
(Works,  200-210.  Ill  entries. 
1821-96.     Regional.) 

912  UasiNO,  N.  y.    D&nemark.    Heidel- 

berg, 1910,  38  pp.  Handb.  rag. 
(3eol.,  1  hft.,  1.  2.  (Literature, 
35-37.  83  entries.  1874-1909. 
Regional.) 

913  WiiiAN,  Cabl.     Ober  die  Borkhol- 

mer  Schicht  im  Mittelbaltisohen 
Silurgebiet.  Upsala,  Univ.  Bull. 
Geol.  Inst.,  5,  pt.  2,  1901:  213- 
217.  (63  entries.  1852-1900.  Re- 
gional.) 
See  496,  607,  862,  1244,  1317,  1610, 

2404. 
See  aUo  SCANDINAVIA;  SCHLES- 
WIG-HOLSTEIN. 

DBSERTS.     See  574,  797,  798,  799. 

DBVITRIFICATIOH.    iSe6  2126. 

DBVOHIAH. 

914  Clabkb,  J.  M.     Fosseis  devonianos 

do  Paranil.  Rio  de  Janeiro,  1913, 
353  pp.  Brasil.  Serv.  geol.,  Mon. 
1.  (Bibl.,  32-35.  57  entries. 
1842-1909.  Regional.) 
914a  Clatpolb,  Edwabd.  The  Devon- 
ian era  in  the  Ohio  basin.  Am. 
Geol.,  32,  1903:  15-16.  (31 
entries.    1877-95.    Regional.) 

915  Halle,    T.    G.    Lower    Devonian 

plants  from  RAragen  in  Norwsy. 
Stockholm,  1916,  46  pp.  Sven. 
Vetenskap.  Handl.  57,  no.  1. 
(BiU.,  41-43.  110  entries.  1850- 
1914.    General.) 

916  Habtibll,  J.  C.     Das  Oberdevon 

Europas  und  Nordamerikas.  In- 
augural-dissertation. Manehen., 
1904,  73  pp.  (Literatur,  68-73. 
124  entries.  1840-1903.  Re- 
gional.) 

917  Johnson,    Thoicas.      Spermolithus 

devonicus  gen.  et  sp.  nov.,  and 
other  pteridosperms  from  the 
Devonian  beds  at  EUtorean,  Co. 
Ealkenny.  Roy.  Dub.  Soe.,  Soi. 
proo.,  15  (n.  s.)  1917:  252.  (15 
entries.     1853-1912.      General.) 

918  Nathobbt,  a.  G.    Zur  Devonflora 

des  westliohen  Norwegens.  Ber- 
gens  Mus.  Aarb.  1914-15,  9. 
30-31.  (34  entries.  1858-1913: 
General.) 

919  Williams,   H.   S.     The  oorrelation 

of   geological   faunas.    A   oontri- 
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bution  to  Deyonian  paleontology. 

Washingtont  1903,  147  pp.    U.  8. 

Geol.   Surv.»   BuU.   210.      (BiU.. 

135-139.     94  entries.    1889-1902. 

General.) 
See  214,  357,  449,  511.  826,  836.  984, 

1108,  1118,  1121,  1122,  1234.  1281, 

1334,  1364,  1593,  1662a.  1879, 

1904,  1907,  2033,  2034,  2232,  2252, 

2369.  2656,  2676,  2718a,  2891, 

2895. 
DIABASB.     See  2145, 2250. 
DIAMONDS. 

920  Cotton,   L.   A.    The   diamond-^e- 

poaite  of  Copeton,  New  South 
Wales.  Linnean  Soc.  N.  8.  W., 
Proc.  39,  1914:  837-^8.  (13 
entries.      1875-1911.      Regional.) 

921  FxBSiCANN,    A.    VON,    and    Golo- 

BCHMXDT,  V.  Der  Diamant.  Hei- 
delberg, 1911, 274  pp.  (Literature, 
42-58.  402  entries.  154^1900. 
General.) 

922  JuLiBN,  A.  A.     A  bibliography  of  the 

diamond  fields  of  South  Africa. 
Econ.  Geol.,  4,  1909:  453-469. 
(286  entries.  1869-1908.  Re- 
gional.) 

923  ScHximiNQ.  G.    Die  mineralogische 

Zusammensetsung  der  deutsch- 
stkdwest-afrikanisehen  Diamant- 
sande.  Berlin,  1914,  [49]  pp. 
Beitr.  geol.  Erfors.  Deuts.  Schuti., 
8.  (Literature,  8.  14  entries. 
1909-13.  Regional.) 

924  Stutzxb,  O.     Neuere  Arbeiten  Ober 

Diamantlagerstfttten.  (1911  bis 
Anfang  1914).  Geol.  Rundsch., 
6,  1915:  23.  (16  entries.  1911-14. 
General.) 

925  Voir,   E.   W.      tJbersicht  ftber  die 

nutsbaren   Lagerstfttten    SQdafri- 
kas.     Zeit.    f.    prakt.    Geol.,    16, 
1908:  194.    (13  entries.    1904-07. 
Regional.) 
£fee2501. 

DIATOMACBOUS  EARTH.     See  94. 

DIVPUSIOH. 

926  Stamubld,  John.     Retarded  di£Fu- 

sion  and  rhythmic  precipitation. 
MoGill  UmV.,  Papers  Dept.  Geol., 
n.  s.  1,  1917:26.  Am.  Joum. 
Sd.,  4th  ser.  43,  1917:  26.  (11 
entries.  1898-1916.  General.) 
DIHOSAURIA. 

927  Abel,  O.     Die  Rekonatruktion  des 

Diplodoeue,  Zool.-bot.  Geeell. 
Wien.  Abh.,  5,  hft.  3,  1910:  58-59. 
(44  entries.  1878-1910.  Gen- 
eral.) 

928  Hatohbb,    J.    B.       Diplodoous 

(Marsh):  its  osteology,  taxonomy. 
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and  probable  habits,  with  a  restor- 
ation of  the  skeleton.  Carnegie 
Mus.  Pittsburgh,  Mem.  1,  1901- 
04:  61.  (9  entries.  1878-1900. 
General.) 

929  Hbnnig,  E.     Stegosauria.     Berlin, 

1915, 15  pp.  Fossilium  eatalogus. 
I:  Animalia.  Pars  9.  (Litera- 
ture, 3-9.  87  entries.  1832-1915. 
General.) 

930  HuBNB,  F.  V.     Die  Dinoeaurier  der 

Europ&ischen  Triasformation. 
Geol.  u.  palftont.  Abh.,  Suppl.  1, 
1907-1908:  409-418.  (368  en- 
tries 1820-1908.     Regional.) 

931  HuBNB,  F.  ▼.    Saurisohis  et  Omi- 

thischia  triadica  ("Dinosauria" 
triadica).  Berlin,  1914,  21  pp. 
Fossilium  eatalogus.  I:  Animalia. 
Pars  4.  (Literature,  3-10.  148 
entries.     1820-1914.     General.) 

932  HuBNB,    F.    V.     Ueber    die    Dino- 

saurier  der  aussereuropaeisohen 
Trias.  Geol.  u.  pal&ont.  Abh., 
n.  f.  8,  hft.  2,  1906:  59-60.  (38 
entries.     1820-1905.     Regional.) 

933  Lambb,   L.    M.     On    Dryptoeaurua 

ineraeeaiue  (0>pe),  from  the  Ed^ 
monton  series  of  the  Northwest 
Territory.  Canada,  Geol.  Surv., 
Cont.  Can.  Palaeont.,  3,  pt.  3, 
1904:  27.  (5  entries.  1892-1903. 
General.) 

934  Lull,  R.  S.     Dinosaurian  distribu- 

tion. Am.  Joum.  Sci.,  4th  ser., 
29,  1910:  38-39.  (53  entries. 
1891-1910.     General.) 

935  Matthbw,  W.  D.     Dinosaurs  with 

special  reference  to  the  American 
museum  collections.  N.  Y.,  1915, 
162  pp.  (Ref.,  160-162.  45 
entries.     1859-1914.     General.) 

936  NoPCBA,  F.  B.     t^ber  Dinosaurier. 

Centralb.  f.  Min.,  1917:  345-348. 
(87  entries.   1864-1914.  General.) 

937  Osborn.  H.  F.    Reconsideration  of 

the  evidence  for  a  common  dino- 

saur-avian  stem  in  the  Permian. 

Am.    Nat.,    34,    1900:    797-799. 

(41  entries.    1863-1900:  General.) 
DIORITB.    See  1159, 2145. 
DIPTRS.     SeeSCAPOLITE. 
DIYIKIHG  ROD. 

938  Ellis,  A.  J.     The  divining  rod.     A 

history  of  water  witching  with 
a  bibliography.  Washington, 
1917,  59  pp.  U.  8.  Geol.  Surv., 
Water-supply  Paper  416.  (Bibl.. 
26-53.  571  entries.  15-.-1916. 
General.) 
938a  *KLiNCKOW8TBOBif,  C.  L.  F.  O. 
Bibliographie  der  WAnschelrute; 
mit  einer  Einleitung  von  dr.  Ed. 
Aigner.    Der  gegenwftrtige  Stand 
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der       WOnschelniten  -  f onchung. 
MOnchen,  1911,  146  pp. 
DOLOMITIZATIOH. 

939  BiBHB,  F.  M.     Uber  DolomitiBiening 

und  Verquariung  in  Kaiken  des 
Mitteldevoiifl  und  Karbons  am 
Nordrande  des  Rheinischen  Schie- 
fergebirges.  Deutsch.  geol.  Geeell., 
Zeit.  67,  1915:  3-5.  (49  entries. 
1824-1913.  General.) 
DRBIKAHTBR. 

940  WiTTiCH,  E.     t^ber  Dreikanter  aus 

der    Umgegend    von    Frankfurt. 
Senckenb.    naturf.    Gesell.,    Ber. 
1898,  II:   18-189.       (34    entries. 
1865-95.     Regional.) 
DRIFTLESS  ARBA. 

941  Shipton,    W.    S.     Bibliography    of 

the  Driftless  Area.     Iowa  Acad. 
Sci..  Proc.  24,  1917:  67-81.    (253 
entries.     1682-1916        Regional  ) 
DRUMLINS. 

942  Fairchild,  H  L.    Drumlins  of  cen- 

tral western  New  York.    Albany, 
1907.     N.   Y.   State   Mus.,  Bull. 
111.     (Bibl.  436-439.    90  entries. 
1815-1906.     General.) 
DUMORTIBRITE. 

943  ScHALLER,     W.     T.     Dumortierite. 

U.  S.  Geol.  8urv.,  Bull.  265.  1905: 
119-120.    (15  entries.    1880-1902. 
General.) 
DUHBS. 

944  CocKATNB,  L.     Report  on  the  dune- 

areas  of  New  Zealand,  their  geol- 
ogyt  botany,  and  reclamation. 
WelUngton,  1911,  76  pp.  N.  Z. 
Dept.  Lands.  C-13.  (Works,  71- 
74.  140  entries.  1867-1911. 
General  and  Regional.) 
See  2436. 
DUTCH  BAST  INDIBS. 

945  Brouwbr,  H.  A.     Geologisch  over- 

licht  van  het  oostelijk  gedeelte 
van  den  Oost-Indischen  archi- 
pel:  stratigrafie,  tektoniek,  vul- 
kanisma.  Jaarb.  Mijnw.  Ned.  O- 
Ind..  Verh.  46,  1917.  Verb.  2:147- 
162.  (193  entries.  1864-1916. 
Regional.) 

946  Pannbkoxk,  J.  J.     Einige  Notiien 

Qber  die  Vulkane  auf  der  Insel 
Flores  (Niederl&ndisch  Ost-In- 
dien).  Zeit.  f.  Vulkan.,  5,  1910: 
112-113.  (15  entries.  1876-1918. 
Regional.) 

947  Van  Es,  L.  J.  C.    De  tektoniek  van 

de  westelijke  helft  van  den  Oost- 
Indischen  Arohipel.  Jaarb.  Mijnw. 
Ned.  0-Ind.,  46.  1917.  Verh.  2: 
7-14.  (105  entries.  1840-1915. 
Regional.) 


*Not  seen. 


948  Vbrbbxk.  R.  D.  M.     Opgave  van 

geschriften  over  geologie  en  mijn- 
bouw  van  Nederlandsch  Oost- 
Indifi.  Geol.-mijn.  Genoots.  v. 
Neder.  en  Kol..  Verh.  Geol.  ser. 
I,  1912-1915:  31-248,  293-318, 
361-376:  II,  1914-17:  145-163. 
165-182.  (3182  entries.  1757- 
1917.     Regional.) 

949  Vbbbbek,  R.  D.  M.     5  *  Vervolg  op 

de  opgave  van  geschriften  over 
de  geologie,  mineralogie,  topo- 
graphie  en  mijnbouw.van  Neder- 
landsch Oost-IndiS.  Jaarb.  Mijnw. 
Ned.  0-Ind..  32.  1903:  148-169. 
(Nos.  299-451.  1857-1902.  Re- 
gional.) 

950  Vbrbbbk,  R.  D.  M.    Zesde  vervolg 

op  de  opgave  van  geschriften  over 
de  geologie.  .  .  .  Jaarb.  Mijnw. 
Ned.  0-Ind.,  38,  1910:  335-353. 
(Nos.  452-572.  1849-1909.  Re- 
gional.) 
See  962,  976,  1145,  1794.  2678,  2759. 
SeeaUoTlMOn, 

DUTCH  GUIANA. 

950a  Du  Bois,  G.  C.  Geologisch-berg- 
mftnnische  Skixien  aus  Surinam. 
Das  Prospectieren  auf  Goldseifen 
und  die  Abbaumethoden  gold- 
haltiger  Seifen.  Freiberg  in  Sach- 
sen,  1901,  104  pp.  (Literatur, 
103-104.) 

950b  ^ERLOOP,  J.  H.  A  brief  outline  of 
the  Surinam  gold  industry.  Geol- 
ogy, technique,  hygiene.  Descrip- 
tion of  the  gold  placer  and  the 
prospects  at  the  Guiana  gold 
placer.  Amsterdam,  1911,  106  pp. 
(Literature,  103-106.) 
See  aUo  2476, 

DTAS.     See  PERMIAN. 

BARTHQUAKES. 

951  *AGAiiENNONE,  G.    Bibliografia  gen- 

erate dei  Terremoti.  Soc.  seism, 
ital.,  Boll.  22,  1919:  267-71. 
951a  *Angeli8  d'Obsat,  G.  db,  and  Pacchi- 
ONi,  Albbrto.  Appunti  biblio- 
grafici  di  Edilisia  sismica  [in  ap- 
pendice  alia  relatione  generale 
della  commissione  di  edilisia  sis- 
mica  nominata  in  seno  alia  Societii 
degli  ingegneri  e  degli  architetti 
italiani).  Soc.  ing.  ital.,  Ann. 
24.   1909:  205-217.  502-517. 

952  Babatta,     Mario.    La     catastrofe 

sismica  Calabro  Messinese  (28 
Dicembre  1908).  Roma.  1910, 
426pp.  (Bibl.,  424-426.  29  en- 
tries.    1909.     Regional.) 

953  Baratta,   Mario.      I  terremoti  d* 

Italia:  saggio  di  storia  geografia  e 
bibliografia  sismica  Italiana.  Tor- 
ino, 1901,  950  pp.   (Bibl.,  845-950 
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ca  1600  entries.  1488-1898.  Re- 
gional.) 

954  Bbannbb,    J.    C.     Earthquakes   in 

Brasil.  Journ.  Geol.»  18»  1910: 
327-335.  (16  entries.  1817-1909. 
Regional.) 
954a  *Bbookltn  Public  Ldbabt.  Earth- 
quakes and  volcanoes;  a  list  of 
books  with  references  to  periodi- 
cals in  the  Brooklyn  public  libr- 
ary. 2d  ed.  Brooklyn,  N.  Y., 
1909.     28  p. 

955  Fullbb.  M.  L.     The  New  Madrid 

earthquake.  Washington,  1912, 
ll*9pp.  U.  S.  Geol.  Surv.,  Bull. 
494.  (Bibl.,  111-115.  58  entries. 
1812-1906.  Regional.) 

956  Gilbbbt,  G.  K.,  and  others.     The 

San  Francisco  earthquake  and  fire 
of  April  18,  1906.  .  .  .  Washing- 
ton, 1907,  170  pp.  U.  S.  Geol. 
Surv.,  Bull.  324.  (List  of  papers, 
159-161.  41  entries.  1906-07. 
Regional.) 

957  Hobbs,  W.  H.     The  recent  advance 

in  seismology.  Journ.  Geol.,  15, 
1907:  288-297,  396-409.  (43  en- 
tries.   1843-1907.    Footnotes.) 

958  HoEBNKs,  R.     Erdbeben  und  Stoss- 

linien  Steiermarks.  Wien,  1902, 
115      pp.  Erdbeben  -  Komm. 

Akad.  Wissensch.  Wien,  Mitth.  n. 
f.  7.  (Literature,  8-14.  82  entries. 
1916-1895.    Regional.) 

959  HoBBNEs,  R.     Das  Erdbeben  von 

Messina  am  28.  Desember  1908. 
Geol.  Rundsch.,  1.  1910,  Be- 
sprech.:  177-178.  (23  entries. 
1909.     Regional.) 

960  HoBBNEB  R.  Ejryptovulkanische  ode, 

Injektionsbeben.  Geol.  Rundsch. 
2,  1911:  382-384.  (61  entries. 
1887-1910.     General.) 

961  HooBEN,     G.     Brief    summary    of 

seismological  work  in  New  Zea- 
land and  Australia  since  1888. 
Beitr.  s.  Geophys.,  Erg.  1,  1902: 
195.  (10  entries.  1888-1900. 
Regional.) 

961a  HoLDBN,  E.  S.  A  catalogue  of 
earthquakes  on  the  Pacific  coast, 
1769-1897.  Washington,  1898, 
253  pp.  Smith.  Misc.  Col.  37,  art. 
5.  (Bibl.,  3-6.  66  entries.  1845- 
95.     Regional.) 

961b  *Intbbnational  seismological  asso- 
ciation. Central  bureau.  Library. 
Verzeichnis  der  Bibliothek  des 
Zentralbureaus  der  intemation- 
alen  seismologischen  Assosiation. 
Wursburg,    1909.       22p. 


•Not 


962  KoMOBOWici,   Maubicb  von.     Be- 

richt  tlber  die  im  Monat  M&ri  d. 
j.  1913  auf  den  Sangir-  und  Philip- 
pineninseln,  sowie  in  nord-Celebee 
stattgefundenen  seismischen  Er- 
soheinungen.  Zeit.  f.  Vulkan.,  2, 
1915-16:  152.  (12  entries.  185^ 
1915.     Regional.) 

963  Lbmoinb,  Paul.    Les  tremblements 

de  terre  du  bassin  de  Paris,  leurs 
relations  aveo  les  accidents  teo- 
toniques.  Soc.  g6ol.  France,  Bull. 
4th  ser.,  11,  1911:  362-365.  (79 
entries.     1734-1911.     Regional.) 

964  LuMBiBB,  M.  M.     Descripoion  his- 

torica  de  la  Red  seismologioa 
naoional.  Mezioo,  1919,  68pp. 
Mexico.  Inst,  geol.,  Bol.  18. 
(BiU..  59-68.  141  entries.  1591- 
1919.     Regional.) 

965  LuKBiBB,  M.  M.    La  seismologia  en 

Mexico  hasta  1917.  Mexico,  1918, 
102pp.  Mexico.  Inst,  geol.,  Bol. 
36.  (BiU.,  92-100.  173  entries. 
1739-1917.    Regional.) 

966  Meli,   RoifOLO.     Notisie  sismo-ge- 

ologiche  su  Soriano-Calabro.  Pont. 
Accad.  rom.  Lincei,  Atti  71,  1918: 
184-188.  (22  entries.  1638-1918. 
Footnotes.) 

967  MiLNB,    John.     Earthquakes    and 

other  earth  movements.  N.  Y. 
1908,  376  pp.  (List  of  principal 
books  .  .  .  355-370.  352  entries. 
1669-1897.  General.) 

968  *MoNTEBBU8  DE  Ballobb,  F.    BibU- 

ografia  de  Terremotos.  Herausge- 
geben  von  der  Sociedad  Chilena 
de  Historia  y  Geografia.  Santiago 
de  Chile.  1915-21. 
968a  *MoNTE88U8  DB  Ballobb,  F.  A 
general  bibliography  of  earth- 
tremors  and  earthquakes.  Pub- 
lished by  Chilean  society  of  his- 
tory and  geography,   1915.   1916. 

969  Oddone,  Emilio.     Intorno  ad  alcuni 

problemi  che  interessano  la  vul- 
eanologia  e  la  sismologia.  Soc. 
sism.  ital..  Bol.  18,  1914:  366.  (7 
entries.     1889-1909.     General.) 

970  Oddone,  Emilio.    Sulle  recenti  var- 

iasioni  di  livello  marino  della 
Regione  Mediterranea  Centrale 
attribuite  ai  bradisismi.  Soc. 
sism.  Ital.,  Boll.  18,  1914:  82-84. 
(29  entries.   1895-1914.  General.) 

971  Odenbach,  F.  J.     A  small  library 

on  modern  seismology.  Seis.  Soc. 
Am..  Bull.  1.  1911:  109-109.  (25 
entries.     1857-1910.     General.) 

972  Oldham,    R.    D.     Report    on    the 

great  earthquake  of  12th  June 
1897.     India  Geol.  Surv.,   Mem. 
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29.  1899.  App.  I;  377-379.  (22 
entries.     1897-98.     RjBgional.) 

973  PocKSLS,   F.      Die  Ereebniaee  der 

neueren  Erdbebrafonehung  in  be- 
cug  auf  die  physikalische  Beeohaf- 
fenheit  des  Erdinnern.  Geol. 
Rundseh..  1,  1910.  Beeprech.: 
249-250.  (13  entries.  1897-99. 
General.) 

974  Sacco.    F.        Edilisia    sismologica. 

Norme  generali  e  bibliografia.  Gi- 
om.  geol.  prat.,  6,  1908:  80-94. 
(143  entries.  1784-1908.  General.) 

975  Sampson.  F.  A.     The  New  Madrid 

and  other  earthquakes  of  Mis- 
souri. Seis.  Soc.  Am..  Bull.  3, 
1913:  69-71.  (22  entries.  1819- 
1910.  Regional.) 
97Sa  SniDLin.  W.  von.  Erdbeben  und 
Gebirgsbau  in  Siidwestdeutsch- 
land  .  .  .  Geol.  Rundsch.  4.  1913: 
262-263.  (22  entries.  1907-13. 
Regional.) 

976  WicHMANN.    Abthub.    Die    erdbe- 

ben des  Indisohen  archipels  bis 
sum  jahre  1857.  Amsterdam.  1918. 
193  pp.  Akad.  Wetenschap.  Am- 
sterdam. Verb.  (Tweede  sect.)  20. 
no.  4.  (Many  footnote  refer- 
ences. Regional.) 
See  79.  1460.  2234. 2439. 
BAST  AFRICA. 

977  DacquA.  E..  and  Kbbnkel.  E.  Jura 

und  Kreide  in  Ostafrika.  N.  J. 
f.  Min.,  B.  B.  28.  1909:  226-232. 
119  entries.  1855-1908.  Re- 
gional.) 

978  Kbbnksl.  E.   Zur  Geologie  des  sen- 

tralen  Ost-Afrika.  Geol.  Rundsch., 
1.  1910.  Bespreoh.:  205-208.     (69 
entries.     1891-1910.       Regional.) 
See  102.  107.  2646. 
BCmHODBRMATA. 

979  Bathbb.  F.  a.     Caradodan  Cysti- 

dea  from  Girvan.  Roy.  Soc. 
Edinb..  Trans.  49-2.  1914:  512- 
515.  (91  entries.  1859-1911. 
General.) 

980  Bathbb.    F.    A.     Triassic    Eohino- 

derms  of  Bakony.  Res.  wissen. 
Erf.BaJatonsees.  l.Pal.  Anh.  VI, 
1911: 265-274.  (240  entries.  1669- 
1909.     General.  The     author 

states  that  this  is  not  a  bibliogra- 
phy of  Triassic  Echinoderms,  nor 
does  it  claim  to  give  every  paper 
mentioning  Echinoderms  in  the 
Trias   of   Bakony.) 

981  Clabx,  W.  B.,  and  Twitchbll,  M. 

W.  The  Mesosoic  and  Cenosoic 
Echinodermata  of  the  United 
SUtes.  Washington.  1915.  227 
pp.    U.  S.  Geol.  Surv.,  Mon.  54. 


(Bibl.,  14-20.  105-111.  301  en- 
tries.   1825-1911.    Regional.) 

982  Ratmond.  p.  E.     Notes  on  Clyclo- 

csrstoides.  Canada.  Geol.  Surv. 
Vict.  Mem.  Mus.,  Bull.  1,  1913: 
31-32.  (9  entriea.  1852-1900. 
Regional.) 

983  SchOndobf.  Fr.     Die  Asteriden  der 

deutschen  Trias.  Niedersftch. 
geol.  Ver.,  Jahresb.,  3,  1910:  115- 
116.  (28  entries.  1771-1909. 
Regional.) 

984  SchOndobf.  Fb.     Palftosoisehe  See- 

sterne  Deutschlands.  II.  Die  Aspi- 
dosomatiden  des  deutschen  Unter- 
devon.     Palaeontographiea.   57, 
1910-11:    64-65.        (46    entries. 
1824-1909.     Regional.) 

985  Wannbb.    Joh.       Die    Permischen 

Echinodermen  von  Timor.  I  Toil. 
Stuttgart.  1916.  330  pp.  In 
Wanner,  Joh.  Palftontologie  von 
Timor.  VI.  Lief.  (71  entries. 
1836-1015.     General.) 

986  ZOOLOOICAL         SOGIETT.         LoNDON. 

Echinoderma  (for  1896-1918). 
Zool.  Rec.  34-55.  1807-1918. 
(1896-1918.  General.  1896-1904 
compiled  by  F.  A.  Bather.  1905- 
by  M.  Grant  and  others.  Forms 
Section  XIV  of  the  Zoological 
Record.  From  1906  to  1914  in- 
clusive, volumes  are  identical  with 
annual  volumes  of  the  Interna^ 
tional  catalogue  of  scientific  liter- 
ature, N.  Zoology.  Section  V.) 
See  1497a. 
ECmHOIDBA. 

987  Gbeoobt.  J.  W.     On  Echinocystis 

and  Palaeodiscus — two  Silurian 
genera  of  Echinoidea.  Geol.  Soc. 
London.  Q.  J.  53,  1897:  134. 
(16  entries.     1857-96.     General.) 

988  Hoffmann.  Bbuno.    tJber  die  aU- 

mfthliche  Entwicklung  der  ver- 
schieden  differensierten  Stachel- 
gruppen  und  der  Fasdolen  bei  den 
foBsilen  Spatangoiden.  Palftont. 
Zeit.,  1,  1914:  270-271.  (41  en- 
tries.    1839-1911.        General.) 

989  Jackson,  R.  T.     Phylogeny  of  the 

Echini,  with  a  revision  of  Palaeo- 
soic  species.  Boston,  1912, 491  pp. 
Boston  Soc.  Nat.  ffist.,  Mem.  7. 
(BiU.,  459^74.  256  entries. 
161&-1911.     General.) 

990  Kbw,  W.  S.  W.     Bibliography  of 

Pacific  Coast  Cretaceous  and  Cen- 
osoic Echinoidea.  Cal.  Univ., 
Pub.  in  Geol.,  12,  no.  2,  1920: 
49-51. 

991  Klbm,    M.   J.     a   revision   of   the 

Paleosoic  Paleechinoidea,  with  a. 
synopsis    of    all    known    spedes. 
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St.  Louis  Aead.  SeL,  Trans.  14. 
1904:  7<M»7.  (236  entries.  1828- 
1903.       General.) 

992  Lambbbt,  L.,  and  ThxAbt,  P.   Essai 

de  nomendature  raiaonnte  des 
6ohinides.  Faso.  I,  II.  Chau- 
mont.  1909-10.  (Bibl.,  46-114. 
1519  entries.  1476-1910.  GeiH 
eral.) 

993  Stbfanini,    G.     SugU    echini    tei^ 

siari  dell' America  del  Nord.  Boo. 
geol.  ital..  Boll.  80.  1911:  679-682. 
(47    entries.     1827-1911.         Re- 
gional.) 
ECLOOITB. 

994  D«LL,  Ernst.      Ueber  die  Eklogite 

des  Mfinchberger  Gneiss-gebietes. 
Ein  Beitrag  siir  Kenntnis  ihrer 
genetischen  Verh&ltnisse.  Greogn. 
Jahresh..  16.  1902:  66^69.  (113 
entries.  1796-1902.  General.  Pub- 
lished as  a  thesis  of  University  of 
Erlangen.  1902.) 

995  Hbcnbb,  L.    Ein  Beitrag  sur  Kennt- 

nis der  Eklogite  und  Amphibolite. 
mit  besonderer  BerUcksichtigung 
der  Vorkommnisse  des  mittleren 
Otstales.  T.  M.  P.  M.  n.  f.  22, 1903: 
676-678.  (71  entries.  1871-1902. 
General.) 

ECUADOR.     3es2476. 

BDBHTATA.     3ee  1627. 

EGYPT- 

996  Ball,  John.    A  description  of  the 

First  or  Aswan  cataract  of  the 
Nile.  Cairo.  1907,  121  pp.  Egypt. 
Surv.  Dept.  (61  entries.  6th 
Ont.    B.  C.-1902.    Regional.) 

997  Ball,  John.  Kharga  oasis:  its  topog- 

raphy and  geology.  Cairo.  1900, 
116  pp.  Egypt  Geol.  Surv..  Rept. 
1899-11.  (Literature,  9.  8  en- 
tries.   1821-94.    Regional.) 

998  Babbon,    T..    and    Hume,    W.    F. 

Topography  and  geology  of  the 
Eastern  Desert  of  Egypt  central 
portion.  Cairo.  1902.  331  pp. 
Egsrpt  Geol.  Surv.  Rept.  (Litei^ 
ture.  297-306.  78  entries.  1813- 
1900.     Footnotes.) 

999  Bbadnbll,  H.  J.  L.  The  topography 

and  geology  of  the  Fayum  prov- 
ince of  Egypt.  Cairo.  1905.  101 
pp.  Egjrpt  Surv.  Dept.  (Liter- 
ature, [87}-88.  43  entries,  1873- 
1904.     Regional.) 

1000  EoTPT.  Subvbt  Dbpabtmbnt.  Bib- 

liography of  scientific  and  tech- 
nical literature  relating  to  Eg3rpt. 
1800-1900.  Preliminary  edition. 
Cairo.  1916,  166  pp.  (ca  200 
entries.     1800-1900.  Regional.) 


•Not  seen. 


1001  HnifB,  W.  F.     The  topography  and 

geology  of  the  Peninsula  of  Sinai 
(southeastern  portion).  Cairo, 
1906,  280  pp.  Egsrpt  Surv. 
Dept.  (Literature.  236-238.  6 
entries.  1829-90.  Citotions.) 
1001a  tHuMB.  W.  F.  The  principles  and 
objects  of  geology  with  spedal 
reference  to  the  geology  of  Egypt. 
Survey  department.  (Short 
catalog  of  the  maps,  plans  and 
publications  issued  by  the  Sur- 
vey department;  ix  p.  at  end.) 

1002  Klebblsbbbo,  R.  v.    Beitr&ge  sur 

Kenntnis  der  altterti&ren  Everte- 
braten-Fauna  Egyptens. 
Deutsch.  geol.  Gesell..  Zeit.  66. 
1913:  382-383.  (26  entries.  1864- 
1912.      Regional.) 

1003  Wbill.    Ratmond.    La   presqu'tle 

du  Sinai:  6tude  de  geographic  et 

d*histoire.     Paris.  1908.  380  pp. 

(BiU..   [263]-368.      406  entries. 

?    -1906.     Footnotes. 
See  661.  662.  676,  677.  1123.  1969, 

2765,  2803.  2816.  2816. 
ELEOLITE  and  LEUCITE  STEHITE.    See 

2146. 
ELEPHANT.     See  1617.  1631.  2768.  2769, 

2766. 
ELEVATION  and  SUBMERGENCE. 

1004  HAobom.  a.  G.     Eine  graphische 

Darstdlung  der  np&tquart&ren  Ni- 
veaiverftnderungen  Fennoskan- 
dias.  Upsala.  Univ.  Bull.  Geol. 
Inst.  16,  1919:  179-180.  (27 
entries.    1906-19.    Regional.) 

1005  Watson.  T.L.    Evidences  of  recent 

elevation  of  the  southern  coast 
of  Baffinland.  Joum.  Geol.. 
6,  1897:  32-33.  (26  entries. 
1867-1896.  Regional.  A  partial 
bibliography  of  recent  eleva- 
tions in  northern  America.) 

See  970, 1884, 1886, 1886.  1887,  1911, 
2178.  2632,  2671. 

See  aleo  SHORE  LINES. 
EMERALDS. 

1006  PoouB.J.E.    The  emerald  deposits 

of  Muso.  Colombia.    Am.  Inst. 
M.    E..    Trans.    66.    1917:   933. 
(8  entries.  1876-1916.  Regional.) 
EMERT. 

1007  Papavabiuou.  S.  A.     Die  Smirgel- 

lagerstfttten  von  Nizos  nebst 
denjenigen  von  IrakliA  und  Siki- 
nos.  Deutsch.  geol.  GeseU..  Zeit. 
66.  1913:  1-123.  (60  entries. 
1833-1910.  Footnotes.) 
See  94, 

ENOADINE.    iSeel46. 

ENGLAND. 

1008  Abbbb.  E.  a.  N.  The  fossil  flora  of 

the   Culm    Measures   of   north* 
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west  DoTon,  and  the  palaeobo- 
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1900.  Regional.  Issued  as  the- 
sis of  University  of  Paris,  1900.) 

1201a  *Pbibm,  F.  £tude  des  poissons 
fossiles  du  bassin  parisien.  Paris, 
1908,  144  pp.  Publications  des 
Annales  de  pal^ontologie.  (Bib- 
liographic  notes.) 

1201b  Pbuvost,  Pibbbb.  Introduction  a  V 
6tude  du  terrain  houiiler  du  Nord 
et  du  Pas-de-Calais.  La  faune 
continentale  du  terrain  houiiler  du 
nord  de  la  France.  Paris,  1919. 
584  pp.  (Bibl.,  667-674.  224 
entries.     1864-1918.    General.) 

1202  Ramond,  G.,  Dollbt,  Aug.,  and 

CoifBBB,  Paul,  fitude  g6ologi- 
que  sur  le  Chemin  de  fer  du  Nord. 
.  .  .  Soc.  g6ol.  France,  Bull. 
4th  ser.  6.  1906:  674-676.  (36 
entries.     1822-1906.     Regional.) 

1203  RAviL,    Joseph.        G^logie    des 

chaines  jurassiennes  et  subaipines 
de  la  Savoie.  Chamb6ry,  1910. 
626  pp.  (Publications,  76-114. 
646  entries.  1779-1908.  Re- 
gional.) 

1204  RiTTBB.  fitienne.    La  bordure  sud- 

ouest  du  Mont-Blanc  les  plis 
couches  du  Mont-Joly  et  de  ses 
attaches.  Paris,  1897,  232  pp. 
France.  Serv.  carte  g6ol.,  Bull. 
60-t.  9.  (List  of  works,  6-8. 
68  entries.  1779-1896.  Re- 
gional.) 

1205  Roman,  FniDiBio.     Monographie 

de  la  faune  lacustre  de  r£oc^ne 
moyen.  Lyon,  Univ.,  Ann.  I.  1, 
1899:  [43].  (16  entries.  1842- 
98.     Regional.) 

1206  RoMAH,    FBiniBio.       Recherches 

stratigraphiques  et  pal^ontolo- 
giques  dans  le  Bas-Languedoc. 
Paris,  1897. 346  pp.  (Bibl.,  17-23. 
123  entries.  1724-1896.  Re- 
gional.) 

1207  Roux,  C.     Notice  bibliographique 

sur  plus  de  deux  cents  manuscrits 
in6dits  ou  peu  oonnus  concern- 
ant  pour  la  plupart  I'histoire 
naturelle  de  la  region  lyonnaise. 
Soc.  linn.  Lyon,  Ann.  62,  1906: 
227-262.  (143  entries.  1660- 
1902.     Regional.) 

1208  SioN,    JuLBB.    Le   Var   sup^rieur. 

£tude  de  geographic  physique. 
Paris,  [1908],  96  pp.  (Bibl.,  6-11. 


•Not 


78  entries.  1797-1907.  Re- 
gional.) 

1209  SociiTi  oAoLOoiQUB  db  Fbanob. 

Liste  des  principales  puUications 
concemant  les  regions  visitAes 
par  la  BOci4t6.  Vosges.  ...  /to 
BuU.  3d  ser.  26.  1897:  916-919. 
(64  entries.    183^-97.    Regional.) 

1210  SociAtA  oioLOoiQUB  DB  Fbancb. 

Reunion  extraordinaire.  ,  ,  ,  k 
Laon,  Reims,  Mons,  Bruzelles, 
Anvers.  .  .  .  Liste  des  princi- 
pales publications  relatives  auz 
les  r6gions  visit6es.  Its  Bull.  4th 
ser.  12,  1912:  683-689.  (123 
entries.    1843-1912.    Regional.) 

1211  SociiTi  oioLooiQUx  DB  Fbahob. 

Reunion  extraordinaire.  ,  .  »  k 
Nantes,  Chalonnes  et  ChAteau- 
briant.  Liste  des  principales  pub- 
lications relatives  aux  regions 
vi8it6es.  /to  Bull.,  4th  ser.  8, 
1908:  697-601.  (86  entries. 
1830-1907.     Regional.) 

1212  SociAtA  oioLooiQUB  DB  Fbakob. 

Reunion  extraordinaire  ...  A 
Poitiers,  Saint-Maixent,  Niort  et 
Parthenay.  Liste  des  principaux 
travaux  relatifs  k  la  G6ologie  de 
la  region  parcourue.  /to  Bull. 
4th  ser.  3.  1903:  789-793.  (88 
entries.      1804-1903.     Regional.) 

1213  SociiTi  oioLOGiQUB  DB  Fbancb. 

Reunion  extraordinaire.  .  .  .  k 
Valence,  Alais  et  Ntmes  .  .  . 
Lbte  des  principales  publications 
relatives  a  la  region  6tudi6e.  Its 
BuU.,  4th  ser.  10,  1910:  861- 
862.  (41  entries.  1864-1907. 
Regional.) 

1214  SociATi  oioLOOiQiTB  DB  Fbanob. 

R6union  extraordinaire  .  .  . 
dans  la  Sarthe  et  dans  le  May- 
enne  (fivron,  Sill6-le-Guillaume, 
Sabl6.  Laval)  .  .  .Liste  des  prin- 
cipales publications  relatives  aux 
regions  visit6es.  Its  Bull.,  4th 
ser.  9  1909:661-667.  (147  entries. 
1827-1909.     Regional.) 

1215  SociiTi  oAoLOOiquB  db  Fbancb. 

Reunion  extraordinaire.  .  .  . 
dans  le  Jura.  .  .  .  Bibliographie 
g6ologique.  Its  Bull.  4th  ser.  11. 
1911:  476-478.  (82  entries. 
1886-1911.     Regional.) 

1216  SociiTi  oAoLooiQVB  DB  Fbancb. 

Reunion  extraordinaire  .  .  . 
dans  les  Alpes-maritimes.  Liste 
des  principaux  travaux.  .  .  Its 
Bull.,  4th  ser.  2,  1902:  612-616, 
620-626.  (208  entries.  1780- 
1902.     Regional.) 

1217  Sociiri  oioLOGiQUB  db  Fbanob. 

Reunion      extraordinaire      .  .  . 
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dftiiB  1m  Causaes  et  dans  1m  CAy- 
ennM  .  .  .  Bibliosraphie.  Its 
Bull.,  4th  ser.  7,  1007:  665-666. 
(41  entriM.  1846-1007.  R|. 
gional.) 

1218  SocziTi  oioLooiQUB  db  Fbancs. 

lUunxon  extraordinaire  sur  le 
▼ersant  meridional  de  la  Mon- 
tagne  Noire.  Liste  dM  prind- 
palM  publications  relativM  a  la 
region  pareourue.  /to  Bull.,  3d 
Mr.  27,  1899:  608-612.  (108 
entriM.  1833-99.  Regional.) 
1218a  *TBBiaaB,  PtBSBS.  Lm  montagnM 
entre  Brian^n  et  VallouiM  (6cail- 
1m  briangonnaiMM,  terrains  oris- 
tallins  de  TEychauda,  massif  de 
Pierre-Eyrauts,  etc).  Paris, 
1903,  182  pp.  France.  Serv.  carte 
g6ol.,    M6m.     (BiW.,    v-viii.) 

1219  Thxtsnin,  Abmand.   i:tude  g6olo- 

gique  de  la  bordure  sud-ouMt  du 
MaMif  central.  BiUiographie 
g^ologique  du  Rouergue  occi- 
dental et  dM  terrains  JurasdquM 
de  Bas-Quercy.  France.  Serv. 
carte  g6ol.  BuU.,  96-t.  14  (1902- 
03):  185-189.  (119 entriM.  1806- 
1903.     Regional.) 

1219a    Watblin,  J.    Le  Pays  de  Brive  et 
SM  enveloppM  naturellM.    Paris^ 
1920.     184pp.     (Bibl.    173-176/ 
70    entriM.      1803-1919.        Re- 
gional.) 

1219b  Zeiller,  R.  La  Paltebotanique. 
La  scieuM  FrancaiM,  1.  Paris, 
1915:  276-288.  (181  entriM. 
1815-1914.  Regional.) 
5^210. 224. 233, 455, 460, 463,  544, 
821,  838,  963,  1074,  1143a,  1519, 
1598,  1608,  1641,  1750,  1783, 
2163,  2659,  2873. 
See  aUo  ALSACE  LORRAINE,  etc. 

FRANCONIA.     iSee  BAVARIA. 

FRBNCH  GUIANA. 

1220  Levat,  E.  D.   Guide  pratique  pour 

la  recherche  et  I'exploitation  de 
Tor  en  Guyana  fran^alM.  Ann. 
miuM,  ser.  9,  13,  1898:  607-608. 
(36  entriM.  1785-1808.  Re- 
gional.) 
3m  2476. 

FROST  ACTION.      See  1075. 

FULGURITES. 

1221  Babbowb,  W.  L.    a  fulgurite  from 

the  Raritan  sands  of  New  Jersey 
with  an  historical  sketch  and 
bibliography  of  fulguritM  in 
general.  Sch.  Min.  Quart.,  31, 
1910:  315-^19.  (60  entriM. 
178^-1909.     Genwal.) 


*Not  sMn. 


1222  Knibbb,    G.    H.    Bibliography  of 

fulguritM.  Austral.  Assoc.  Adv. 
ScL,  Rept.  Sydney.  1808:  380- 
383.  (48  entriM.  1711-1806. 
General.) 

1223  Lacroix,  a.    Sur  1m  fulguritM  ei- 

olusivement  siliceusM  du  Sahara 
oriental  et  sur  quelquM  fulguritM 
silioat6M  dM  Pyr6n6M.  Soc. 
franc,  min..  BuU.  38,  1915:  188. 
(12  entries.  1790-1894.  General.) 
FULLBR'8  EARTH. 

1224  MiODLBTON,  Jbffbbson.     Fuller's 

earth.     U.  S.  Geol.  Surv.,  Min. 
Rm.,  1914-11,  1916:  39-40.    (36 
entriM.  1893-1913.  Regional.) 
Sf  705,  1738. 
FUNAFUTL 

1225  ROTAL   SpCIBTT  OF  LONDON.     The 

atoll  of  Funafuti.  Borings  into  a 
coral  reef  and  the  rMults.  Being 
the  report  of  the  coral  reef  com- 
mittee of  the  Royal  society. 
London,  1904,  428pp.  (List  of 
memoirs  .  .  .  182-185.  54  en- 
triM.   1897-1903.     Regional.) 

GABBRO.     See  1972,  2145, 2643. 

GALICIA.     iSee377. 

GARNBT.     See  94. 1903. 

GAS.     See  OIL  and  GAS. 

GAS  PRODUCERS. 

1226  Fbbnald,  R.  H.,  and  Smitb,  C.  D. 

R6sum6  of  producer-gas  inves- 
tigations October  1,  1904-June 
30, 1910.  U.  S.  Bur.  Mium.  BuU., 
13.  (BiU.,  35»-378.  514  entriM. 
1841-1910.  General.) 
GASTROPODA. 

1227  BbOsamlbn,    Richabd.        Beitrag 

but  Kenntnis  der  Gastropoden 
dM  schw&bischen  Jura.  Pa- 
laeontographica,  56,  1909:  319- 
321.  (83  entriM.  1824-1907. 
Regional.) 

1228  Dbninobb,  Kabl.     Die  Gastropo- 

den der  s&ehsischen  Kreidefor- 
mation.  Beitr.  Pal&ont.  Oesterr- 
Ung.,  18,  1905:  33-35.  (68  en- 
triM.     1846-1903.      General.) 

1229  DxBTS,   EuoBN.     Ein  Beitrag  sur 

Kenntnis  der  deutschen  Zech- 
steinschnecken.  Prussia.  Geol. 
Landesanst.,  Jahrb.  30-1,  1911: 
50&n506.  (43  entriM.  1842-1906. 
Regional.) 

1230  Kavnhowbn,  F.    Die  Gastropoden 

der  Maeetrichter  Kreide.  Geol. 
u.  palftont.  Abh.,  n.  f.  4,  hft.  1, 
1897:9-10.  (62  entries.  1808-88. 
General.) 

1231  PBBTiNQuzftBB.    L.        £tudM    de 

paltentologie  tunisienne.  II. 
GastropodM  et  lamellibranchM 
dM  terrains  er4tae6s.  Paris,  1912, 
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362  pp.  (Bibl..  [ivhidr.  202 
entriM.    1807-1912.    Oananl. 

1232  RouMDT,    P.     V.    Original    oolor 

markingB  of  two  speoies  of  Car- 
boniferouB  gastropods.  Am. 
Journ.  Sd.,  4th  sor.  38,  1914: 
449-450  (11  entries.  1836-1912. 
Citations.) 

1233  BnBnRBB,  Kabl.      Die  Fleuroto- 

marien  des  sehw&bisehen  Jura. 
Palaeontographiea,  64,  1907:  60- 
68.       (61    entries.       1836-1908. 
r  Regional.) 

1234  Spits,  Albbbcht.    Die  Qastropo- 

den  des  karnisehen  Unterdevon. 
Beitr.  Pal&ont.  Oesterr-Ung.,  20, 
1907:  116-118.  (74  entries. 
1836-1906.     General.) 

1235  Wood,  ELyiB4.    The  phylogeny  of 

certain  Cerithiidae.   N..Y.  Aoad. 
8ci.,  Ann.  20,  1910:  86-92.    (144 
entries.    1767-1906.   General.) 
OEMS. 

1236  CvuM,  F.  L.,  ir.    .  Gems  and  pre- 

cious stones  of  Arisona.    Tucson, 

Arisona.  1916-1917,  7  pp.     Aris. 

Uniy.  Bull.  48.  Min.  tech.  ser. 

17.       (10   entries.       1890-1912. 

General.) 
See  610,  1006. 

See  also  PRECIOUS  STONES. 
OEOCHElflSTRT. 

1237  Ci^BKB,  F.  W.    The  data  of  geo- 

chemistry.     Washington,    1908, 

716  pp.    U.  S.  Geol.  Surv.,  Bull. 

330.    (Bibl.,  170-171.   22  entries. 

1864-1902.) 
2d  ed.  1911,  782  pp.  (pp.  204-206). 

Bull.  491,  24  entries.    1864-1911. 
3d  ed.    1916,    821  pp.    (pp.  216- 

216).  Bull.  616,  28  entries.  1886- 

1916. 
4th  ed.  1920,  832  pp.  (pp.  210-211). 

BuU.    696,    30    entries.       1864- 

1918. 
1237a    R0RDAM,        K.        Studier       oyer 

udyalgte  emner  af  den  kemiske 

geologi  og  den  kemiske  agroge- 

ologi.       E0benhayn,    1914,    pp. 

226-316.     Danske  yidens.  selsk. 

Skrif ter,  11:6.     (Many  footnote 

references.) 
See  1264.   2390,   2434,   2437,   2466, 

2861. 
OEODE8. 

1238  Van  Tutl,  F.  M.     The  origin  of 

the  geodes  of  the  Keokuk  beds. 
Iowa  Acad.  Soi.,  Proc.  19.  1912: 
172.       (6    entries.       187S-1908. 
General.) 
OBOLOOIC     FORlfATIOR     NAMES. 

1239  Katsbb,  Emanttbl.    Lehrbuch  der 

geologischen     Formationskunde, 


Ed.  2,  Stuttgart,  1902,  626  pp. 
(Many  footnote  references.)  Ed. 
8,  1908.  741  pp.;  Ed.  4.  1911, 
798  pp.;  Ed.  6,  1913,  862  pp. 

t239a  Wbbkb,  F.  B.  North  American 
geologic  formation  names:  bib- 
liography, synonymy  and  dis- 
tribution. Washington,  1902. 
448  pp.  U.  S.  Geol.  Sunr..  Bull. 
191. 

OBOLOOICAL  CUMATE8. 

1240  BlBDABSoir,  G.    Traoes  of  changes 

of  climate  and  leyel  at  Hfinafldi. 
northern  Iceland.  In  Die  Ver- 
inderungen  des  Klimas  ...  11. 
intemationalen  geologen-kongr. 
Stockholm,  1910,  p.  362.  (6  en- 
tries.    1772-1910.     Regional.) 

1241  BbOcbicbb,  Eduabd.    Postglasiale 

Klimaftnderungen  und  Klim- 
schwankungen  im  Bereich  der 
Alpen.  In  Die  Verftnderungen 
des  Klimas  ...  11.  intsma- 
tionalen  geologen-kongr.  Stock- 
holm, 1910,  p.  109.  (7  entries. 
190(M)9.    Regional.) 

1242  ECKABDT,  W.  R.    Das  Klimaprob- 

lem  der  geologischen  Vergangen- 
heit  und  historischen  Gegenwart. 
Braunschweig,  1909,  183  pp. 
(Literature,  170-183.  160  entries. 
1881-1908.       General.) 

1243  LxTBBATUB  liber  das  spfttquart&re 

Klima  Schwedens  su  den  Abhand- 
lungen  Rutger  Semanders  und 
Gunnar  Anderssons.  In  Die  Ver- 
inderungen  des  Klimas  .  .  .11. 
Int.  Geol.  Cong.  Stockholm, 
1910,  pp.  296-301.  (122  entries. 
1826-1910.     Regional.) 

1244  NoBDMANN,  V.       Post-glacial  cU- 

matic  changes  in  Denmark.  In 
Die  Ver&nderungen  des  Klimas 
.  .  .  11.  intemationalen  geologen- 
kongr.  Stockholm,  1910,  pp.  326- 
328.  (40  entries.  1902-09. 
Regional.) 

1245  ScHVLi,     AuousT.       Das     Klima 

Deutschlands  wlhrend  der  seit 
dem  Beginne  der  EntwicUung 
der  gegenw&rtigen  phanerogamen 
Flora  und  Pflansendecke 
Deutschlands  yerflossenen  Zeit. 
Deutsch.  geol.  Gesell.,  Zeit.  62, 
1910:116-116.  (24  entries.  1894- 
1910.     Regional.) 

1246  Stollbb,      J.     Die      Besiehungen 

der  nordwestdeutschen  Moore 
sum  nacheisseitlichen  Klima. 
Deutsch.  geol.  Gesell.,  Zeit.  62, 
1910:  187-189.  (44  entries. 
1883-1909.  Regional.) 
GEOLOGICAL  TERMS.    See  2662. 
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OSOLOOT. 

1247  AndrAb,  E.     Die  geologische  Be- 

deutung  des  WachstumBdrucks 
krutallisierender  Substanien. 
Geol.  Rundsch..  3.  1912:  7-9. 
(62  entries.  1847-1909.  General.) 
1247a  CuBLAND,  H.  F.  Geology,  physi- 
cal and  historical.  New  York, 
Cincinnati,  1916,  718  pp.  (Con- 
tains bibliographies.) 

1248  Gbikis,  Sir  Abcbibald.  Text-book 

of  geology.  4th  ed.  2  vols.  Lon- 
don, 1903.  (Works  of  reference, 
Vol.  1:  5-12.  (120  entries.  1835- 
1901.  General.) 

1249  Grabau,  a.  W.     Principles  of  stra- 

tigraphy. N.  Y.,  1913,  1185  pp. 
(Bibl.  at  end  of  chapters.  Gen- 
eral.) 

1250  Hauo,  £milb.    Traits  de  geologic. 

I-II.  Paris,  1907-1911.  (Bibl. 
at  end  of  chapters.     General.) 

1251  Lahbb,  F.  H.   Field  geology,  N.  Y. 

and  London,  1916.  508  pp. 
(Bibl.,  479-482.  81  entries. 
1888-1915.       General.) 

1252  Lappabent,  A.  A.  C.  db     Traits 

de  geologic.  5th  ed.  3  vols. 
Paris,  1906.  (Bibl.  footnotes. 
General.) 

1253  Lethaea    obognobtica.        Hand- 

buch  der  Erdgeschichte  mit  Ab- 
bildungen  der  fUr  die  Formationen 
beseichendsten  Versteinerungen 
.  .  .  Stuttgart,  1876-  .  (Bibl. 
through  text.     General.) 

1254  Mabobkib,    Emm.   db.     Catalogue 

des  bibliographies  g6ologiques. 
Paris,  1896,  733  pp.  Congr&s 
g^ologique  international.  5" 
session.  Washington,  1891-6e 
session,  ZOrich,  1894.  (3918  en- 
tries.   1726-1896.    General.) 

1255  *MouRLON,  M.    La  documentation 

g6oIogique.  Sci.  et  nat.,  Bruz., 
1,   1907:  169-172. 

1256  Park,     Jambs.     A     text-book    of 

geology.  For  use  in  mining 
schools,  colleges,  and  secondary 
schools.  London,  1914,  598  pp. 
(Bibl.,  555-558.  113  entries. 
1826-1912.       General.) 

1257  Ribs,  Hbinrich.     Economic  geol- 

ogy of  the  United  States.  N.  Y. 
1905,  435  pp.  (References  at 
end  of  chapters.     Subject.) 

1258  Ribs,    Hbinbich,    and    Watson, 

T.  L.  Engineering  geology.  Ed. 
1.  N.  Y.,  1914,  672  pp.  (Refer- 
ences at  end  of  chapters.  Gen- 
eral.) 


*Not  seen. 


1259  Tarb,  R.  8.     Economic  geology  of 

the  United  States  with  briefer 
mention  of  foreign  mineral  pro- 
ducts. N.  Y.,  1900.  525  pp. 
(Literature,  457-464.  170  en- 
tries.    1870-93.     Regional.) 

1260  Tarb,    R.    S.     SyUabus   for    field 

and  laboratory  work  in  dy- 
namic, structural,  and  physio- 
graphic geology  (Geology  I)  at 
Cornell  University.  Ithaca, 
1902,  152  pp.  (Reference  books 
and  papers  .  .  .  81-84.  41  en- 
tries.    1842-1902.     General.) 

1261  Ttrrell,    G.    W.        Recent    ad- 

vances in  science:  Geology.  Sci. 
Prog..  14.  1919-20:  394-386. 
(21  entries.  1916-19.  General. 
Beginning  with  Vol.  10,  1915 
each  volume  contains  the  above 
section.) 

1262  Walther,  Johannes.  Vorschule  der 

Geologic.  Eine  gemeinverst&nd- 
liche  EinfUhrung  und  Anleitung 
su  Beobachtungen  in  der  Heimat. 
4th  ed.  Jena,  1910,  293  pp. 
(Literature  for  geological  excur- 
sions, 191-252.  ca  1400  entries. 
1875-1906.     Regional.) 

1263  Whitlock,  H.  P.    Books  of  refer- 

ence on  geology  and  paleontology. 
Congress  of  arts  and  science, 
Universal  exposition,  St.  Louis, 
1904,  vol.  4,  1906:  757-759. 
(67  entries.  1794-1905.  General.) 

1263a  WooDWABD,  H.  B.  History  of 
geology.  N.  Y..  and  London, 
1911.  154  pp.  (Bibl.,  149-150. 
37  entries.  1832-1910.  Gen- 
eral.) 
See  also  PART  I.  GENERAL 
BIBLIOGRAPHIES. 

GEOLOGY— STUDY  AND  TEACHING. 

1264  GoBSNER,  B.      Neuere  Ergebnisse 

der  Anwendung  physikalisch- 
ohemischer  Methoden  auf  Prob- 
leme  der  Geologic.  Geol. 
Rundsch.  6,  1915:  218-220.  (46 
entries.      1906-14.      General.) 

1265  Waoner,       p.        Die       Geologie 

im  Schulunterrichte.  Geol. 
Rundsch.,  1,  1910,  Geol.  untei^ 
richt.,  109-116.  (127  entries. 
1902-10.     General.) 

1266  Wagner,  P.     Geologie  in  der  p6da^ 

gogischen  Presse  1911.  Geol. 
Rundsch.,  3,  1912:  195-196.  (37 
entries.    1900-12.    General.) 

1267  Wagner,   P.     Geologie  in   Schule 

und  Leben.  Geol.  Rundsch.. 
10,  1919:  234-237.  (95  entries. 
1914-19.     General.) 

1268  Wagner,  P.     Die  Schulgeologie  in 

dem    Jahren    1913    und     1914. 
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Geol.  Rundaeh.,  7,  1916:  Oa-83. 
(72  entries.  1913-14.  Footnotes.) 

1269  Waonsb,     p.         Sohulgeologisohe 

Jahresschau        1912.  Geol. 

Rundsoh.,  4.  1913:  274-275.  (31 
entries.     1911-13.      General.) 

OBOLOOT,  IflUTART.  3ee  MILI- 
TARY GEOLOGY. 

OSOMORPHOLOGT.  See  PHYSIOG- 
RAPHY. 

OBOPHTSICAL  CONSTANTS. 

1270  Oddonb,  Emiuo.     Determinasioni 

dinamiche  del  modulo  di  elasti- 
eitk  di  Young  delle  roceie.  Soe. 
geol.  ital.,  Boll.  30,  1911:  1044- 
1047.  (42  entries.  1848-1911. 
General.) 

GEOPHYSICS.     3m  973. 

GEORGIA. 

1271  Johnson,  D.  W.     Drainage  modi- 

fications in  the  Tallulah  District. 
Boston  Soc.  Nat.  Hist.,  Proc.  33, 
1906-07:  247-248.  (19  entries. 
1892-1905.  Regional.) 
See  315.  421,  655,  699,  707,  859, 
1069,  1319.  1744. 

GERMAN  SOUTHWEST  AFRICA.  See 
SOUTHWEST  PROTECTOR- 
ATE. 

GERMANY. 

1272  Bbrbndt,  G.,  and  othere.     Neuere 

Forschung  auf  dem  Gebiete  der 
Glacialgeologie  in  Nord-deutsch- 
land  erlftutert  an  einigen  Bei- 
spielen  .  .  .  Prussia.  Geol. 
Landesanst.,  Jahrb.  18.  1898: 
68-70,  87-88,  111-112,  128- 
129.  (91  entries.  1824-98. 
Regional.) 

1273  Bruhnb,  W.     Die  nutsbaren  Min- 

eralien  und  Gebirgsarten  im  Deut- 
schen  Reiohe  .  .  .  Berlin,  1906, 
859  pp.  (Literature.  [710J-760. 
1016  entries.  1873-1906.  Re- 
gional.) 

1274  EiKECKB,  G.,  and  K5hlbb,  W.  Die 

E^senersvorrftte  des  Deutschen 
Reiches.  Berlin,  1910,  766  pp. 
Arch.  Lagerst&ttenf.  I.  (Bibl. 
through  text.  666  entries.  1806- 
1910.  Regional.) 
1274a  GaoLOOiBCHB  Literatur  Deutsch- 
lands:  herausg.  von  der  Deutsch- 
en geologischen  Landesanstalt. 
A.  Jfthrlicher  Literatur  bericht. 
Berlin,  1907-1911.  (1909-13. 
Regional.) 

1275  Habbort,     E.     Die     Fauna     der 

Schaumburg-Lippe'schen  Ereide- 
mulde.  Berlin,  1905,  112  pp- 
Prussia.  Geol.  Landesanst.,  Abh. 
n.  f.  45.    (Literature,    102-109. 


1276 


1277 


•Not 


151  entries.  1812-1905.  Re- 
gional.) 

Kaibbb,  Ebich.  Die  geologkoh* 
und  mineralogische  Literatur  dee 
Rheinischen  Schiefergebirges 
und  der  angrensenden  Gebiete. 
Naturh.  Ver.  preuss.  Rheinl.» 
Sits.  F.  1903-13. 

1887-1900,  1902:  1-131.  1810 
entries. 

1907-1908,  1909:1-42.  469  entries. 

1909  1910: 1-23.  248  entries. 

1910  1911:1-20.  237  entries. 

1911  1912:1-24.  294  entries. 

1912  1913:1-16.  180  entries. 
(3238  entries.  1907-12.  Regional.) 
Kbilracx,  E.,  and  Zimmbbmann^ 

E.  Verseichniss  von  auf  Deutsch- 
land  besHglichen  geologischen 
Schriften  und  Earten-Verseich- 
nissen  .  .  .  Berlin,  1897,  108  pp. 
Prussia.  Geol.  Landesanst. 
Abh.  n.  f.  26.  (992  entries.  1716- 
1897.      Regional.) 

Lepbiub,  Richabd.  Geologic  von 
Deutschland  und  den  angrens- 
enden Gebieten.  1-3  teil.  Leip- 
sig,  1887-1913.  (Many  footnote 
references.) 

LiNBTOw,  O.  ▼.  Salsflora  und 
Tektonik  in  Anhalt,  Sachsen 
und  Brandenburg.  Prussia. 
Geol.  Landesanst.,  Jahrb.  31-11. 
1913:  35-37.  (41  entries.  1855- 
1909.      Regional.) 

Mbtbb,  H.  L.  F.  Frankenberger 
Zechstein  und  grobklastische 
Bildungen  an  der  Grense  Perm- 
Trias.  Prussia.  Geol.  Landes- 
anst., Jahrb.  3I-I,  1913:384-390. 
(113  entries.  1850-1909.  Re- 
gional.) 

Pabckeluann,  W.  Das  Oberdevon 
des  Bergischen  Landes.  Berlin, 
1913,  356  pp.  Prussia.  Geol. 
Landesanst.,  Abh.  n.  f.  70.  (Lit- 
erature, 15-25.  148  entries. 
1791-1912.  Regional.) 
1281a  *Rhinb  province.  E.  Obbbbbb- 
OAMT,  Bonn.  Beschreibung  des 
bergreviers  D&ren.  Bonn,  1902. 
250  pp.   (Geol.  litteratur,  41-48.) 

Schmidt,  R.  R.  Der  diluviale  vor- 
seit  Deutschlands.  Stuttgart. 
1912,  283  pp.  (Bibl.  through 
text.       Regional.) 

ScHt^TZB,  E.  Die  geologische  und 
mineralogische  Litteratur  des 
n6rdlichen  Harsvorlandes. 
N&turw.  Ver.  Magdeburg. 
Jahresb.    u.    Abh.    1900-07. 

1900-1901.  nos.  1-119.  1900-1902; 
105-143. 


1278 


1279 


1280 


1281 


1282 


1283 
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1902-1903,    no8.    120-663.     1902- 

1904:37-136. 
1904-1906,    nos.    664-926.     1904- 

1907 : 1-120.     (926  entriM.  1900- 

06.    Regional.) 

1284  ScHt^TiB,  E.    VerieichniB  der  min- 

eraloffiBchen,  geologiBchen  urge- 
schichtlichen  und  hydrologischen 
Litt«ratur  von  WUrttemberg, 
HohenioUem  und  den  angren- 
senden  Gebieten.  Beilage  lu 
Ver.  Naturk.  WQrtt.,  Jahresh. 
68,  1902;  69.  1903:  39-67;  60. 
1904:  69-112;  62.  1906:  113-163; 
64.  1908:  166-261.  I-VI.  (1991 
entriee.  1890-1906.  Regional.) 

1285  SnUiB,  Hans.      Die  kimmeiiBohe 

(vororetaoische)  Phase  der  saz- 
oniflchen  Faltung  dee  deutachen 
Bodens.  Geol.  Rundsoh..  4. 1913: 
362-364.  (42  entries.  1904-11. 
Regional.) 

1286  Stollbb.  J.     Beitrftge  mr  Eenntnis 

der  diluvialen  Flora  (besonders 
Phanerogamen)  Norddeutsch- 
lands.  II.  Lauenburg  a  Elbe 
(Kuhgrund).  Prussia.  Geol. 
Landesanst.,  Jahrb.  32-1.  1913: 
109-110.  (23  entries.  1766- 
1909.  Regional.) 
See  6.  727b.  1246.  1246.  1618.  1619. 
1640. 1667. 1690. 1631, 1641. 1793. 
1796.  2060.  2061.  2082.  2119. 
2154.  2188.  2214.  2217.  2239. 
2380.  2627.  2663.  2789. 
iSee  €^90  under  political  subdivisions. 

OIHKGO.     See  2617. 

GLACIAL  DEPOSITS. 

1287  KuMM.  AuouBT.     Die  Entstehung 

der  EindrQcke  in  Ger611en.  Geol. 
Rundsch..  10.  1919:  183-^187. 
(112  entries.  1786-1918.  Gen- 
eral.) 
1287a  *NoRTON.  H.  B.  The  drifts  and 
other  problems.  Minneapolis, 
1913,   163  pp.     (Bibl.,  9-10.) 

1288  Rbaoan.  a.  B.     Summary  of  gla- 

cial literature  relating  to  glacial 
deposits.     Kansas     Acad.     Sci.. 
Trans.  21-1.  1907:  86-110.     (17 
entries.       n.    d.    General.) 
See  1676.  1834,  2789,  2796,  2800. 
GLACIAL  EPOCH. 

1289  *Bakbr.    F.    C.     The    life    of    the 

Pleistocene  or  glacial  period 
as  recorded  in  the  deposits  laid 
down  by  the  great  ice  sheets. 
Urbana.  1920.  476  pp.  Univ. 
Illinois  Bulletin.  17,  no.  41. 
(Bibl.  404-448.) 
1289a  Enquist.  F.  Die  glasiale  Entwick- 
lungsgeschichte  nordwest  Skan- 


•Not 


dinaviens.  Stockholm.  1918, 
142  pp.  Sweden.  Sver.  geol., 
Unders6k..  C.  286.  Arsbok  12 
(1918)  no.  2.  (Literatur..  137- 
142.) 

1289b  *RBiifHABD.  A.  L.  Beitrftge  sur 
Eenntnis  der  Eisseitim  Eaukaeua. 
Leipng  und  Berlin,  1914.  113  pp. 
Geogr.  Abh..  n.  f..  hft  2. 

1289c  Sbmpbb,  M.  Dae  Klimaproblem 
der  Vorseit.  Geol.  Rundsch.,  1, 
1910.  Besprech..  67-60.  (70 
entries.  -1909.       General.) 

1290  Upham,  Wabrbn.     Time  divisions 

of  the  Ice  Age.  Vict.  Inst., 
Joum.  33. 1901:404.  (13  entries. 
1847-94.       General.) 

1291  Wbioht.   G.   F.     The  ice  age  in 

North  America  and  its  bearings 

upon  the  antiquity  of  man.  Ober* 

lin.  Ohio,  1911.  763  pp.     (Bibl.. 

711-741.     ca  700  entries,    n.  d. 

General.) 
See  339.  341.  941,  942,  1018,  1032, 

1069,    1104.    1272.     1361.     1391 

1427c.   1438.    1673,    1679.   1729. 

1808.    1834.    1836a.    1863.   1872. 

1881.    1882.    1883.    1884.    1886, 

1887.    1911.    1944.    1976.    1999. 

2027.    2028.    2237.    2238.    2396. 

2438.  2606,  2612b.  2612c.  2612d. 

2643.    2644.    2569.    2662.    2663. 

2667.    2570.    2671.    2690.    2699. 

2600.    2796. 
Seealeo  PLEISTOCENE. 
OLACL4L  EROSION.     See  1073.  1074. 
GLACIAL  LAKES.     iS«e2024. 
GLACIATION.   See  1073.  1074,  1944,  2779. 
GLACIERS. 

1292  Andbbwb,  E.  C.     The  geographi- 

cal significance  of  floods,  with 
especial  reference  to  glacial  ac- 
tion. Linnean  Soc.  N.  S.  W., 
Proc.  32,  1907:  832-834.  (31 
entries.      1883-1907.      General.) 

1293  Chambbbun ,  T.  C.  A  contribution 

to  the  theory  of  glacial  motion. 
Chicago,  1904,  16  pp.  Decen- 
nial publications  of  Univ.  of 
Chicago,  1st  ser.  Vol.  9.  (Bibl., 
16.  21  entries.  1840-97.  Gen- 
eral.) 

1294  Commission   intbbnationalb   des 

glaciers.  Les  variations  p^riodi- 
ques  des  glaciers.  In  Arch.  sci. 
phys.  nat.  4th  ser. 

II.  Report,  1896;  by  F. 
A.  Ford  and  Leon 
du  Pasquier.  v.  4, 
1897:  243-246. 

III.  Report.  1897;  by  E. 

Richter.         v.     6, 
1898:  22-26. 

IV.  Report.  1898;  by  E. 
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Richter.  r.  8, 
1890:  85-115. 
V.  Report.  1899.  v.  10, 
1900: 1-20. 
Vl-Vm.  Report.  1900-02;  by 
8.  Finsterwalder 
and  E.  Muret.  ▼. 
12,  1901:  1-27;  ▼. 
14,  1902:  1-21; 
y.  15-16.  1903:  1- 
36. 
IX-X.  Report,  1903-04;  by 
H.  F.  Reld  and  E. 
Muret.  y.  18, 
1904:  1-36;  y.  20. 
1905:  62-74.  169- 
190. 
In  Zeit.  f .  Gleteoher-kunde. 
XI.  Report.  1905;  by  H. 
F.  Reid  and  E. 
Muret.  y.  1,  1906- 
07:  165.  172.  174. 
179-180. 
XII-XVII.  Report.  1906-11;  by 
Ed.  BrUckner  and 
E.  Muret.  y.  2. 
1907-08:  165-166. 
168.  176,  184-185; 
y.  3, 1908-09: 165- 
166,  168,  175,  182; 
y.  4,  1909-1910: 
162,  165,  167,  172, 
174,  175;  y.  5, 
1910-1911:  178, 
181,  182,  189,  192, 
202;  y.  6,  1911-12: 
82,  85-86,  89,  99, 
103;  y.  7,  1912-13: 
38,  42,  44. 
XVIII-XIX.  Report,  1912-13:  by 
by  Charles  Rabot 
and  P.  L.  Mercan- 
ton.  y.  8,  1913-14: 
44,  47-48,  49,  60; 
y.  9,  1914-15:  46, 
50-51,  53,  59. 
(1890-1913.  Gen- 
eral.) 

1295  Hess,       Hams.     Die       Gletscher. 

Braunschweig,  1904,  426  pp. 
(Literature,  408-417.  231  en- 
tries.     1830-1903.      General.) 

1296  HoBBB,  W.  H.    Characteristics  of 

existing  glaciers.  N.  Y.,  1911, 
301  pp.  (References  following 
each  chapter.  492  entries.  1840- 
1910.  General.) 
129T  Rabot,  Chablss.  Les  yariations 
de  longueur  des  glaciers  dans  les 
regions  arctiques  et  boreales. 
R6sum6  des  observations  rela- 
tiyes  auz  glaciers  du  Spitsberg. 
Arch.  sci.  phys.  nat..  4th  ser.  8. 


1899:    164-169.        (65    entries. 
1628-1899.       Regional.) 
8m  126.  153.  176.  248.  784.  2506. 
GLASS  and   GLASS   SANDS. 

1298  Pbttks.  C.  R.    Glass  manufacture 

and  the  glass  sand  industry  of 
Pennsylyania.  Harrisburg.  Pa.. 
1919,  278  pp.  Penna.  Geol. 
Sury..  Rept.  12.  (Bibl..  264-270. 
129  entries.  1849-1915.  Gen- 
eral.) 

1299  RxoHABDsoN.    C.    H.      The   glass 

sands  of  Kentucky.     Frankfort, 

Ky..   1920.   149  pp.     Ky.  Geol. 

Sury..   ser.    6.   yol.    1.       (BiU.. 

139-145.  135  entries.  1869-1919. 

General.) 
89e  2382. 
GLAUCOPHAHE.    SmWI. 
GOLD. 

1300  (Hatch.  F.  H.,  and  Cobstobphikb. 

G.  S.]  Papers  dealing  with 
the  origin  of  gold  in  conglomer- 
ates [Witwatersrand].  Geol.  Soc. 
8.  Afr..  Proc.  8.  1906:  xzyiii. 
(16  entries.  1888-1903.  Re- 
gional.) 

1301  Kbmp,    J.    F.     Geological    occur- 

rence and  associates  of  the  tel- 
luride  gold  ores.  Min.  Ind., 
1897:  295-320.  (General.  Foot- 
notes.) 

1302  Laiabxtic,  M.    Die  Propylitisier- 

ung  Kaolinisierung  und  Ver- 
kieselung  und  ihre  Beseihung  su 
den  LagerstAtten  der  propylitis- 
chen  jungen  Gold-Silyergrupi>e. 
Zeit.  f.  prak.  Geol.,  21,  1913: 
345.  (29  entries.  1857-1912. 
General.) 

1303  Sbdbbholm,    J.    J.     Cm    guildin- 

dustrin  i  in-  och  utlandet,  dess 
betingelser  och  utyecklingsmdj- 
ligheter.  Med.  indust.  Finland. 
32.  1902:  70-71.  (25  entries. 
1877-1901.      Regional.) 

1304  U.  8.  GBOLoaiGAL  susyBT.     Pub- 

lications of  the  ...  on  gold, 
silyer,  copper,  lead  and  sine  in 
the  Central  States.  Its  Min. 
Res.  1914-1.  1916:  123-124.  (28 
entries.     1896-1914.     Regional.) 

1305  U.  8.  Gbolooical  ausyBT.   Sunrey 

publications  [on  gold,  silyer,  cop- 
per, lead,  and  sine  mines  of  the 
Eastern  States].  Its  Min.  Res. 
1914-1,  1916:  161-163.  (67  en- 
tries. 1883-1914.  Regional.) 
See  124,  531,  569.  589a,  590,  782. 
791,  950a,  950b,  1220,  1406,  1415, 
1488,  1740a.  1816,  1867.  1868, 
1921,  1936,  1964,  1966,  1983, 
1989,  2020,  2025,  2029,  2059, 
2345,    2471.    2490.    2646.    2648 
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2660.   2692.   2788.   2822.   2825a, 
2826.   2827.   2831.   2835,   2876a, 
2877. 
GOLD  DRBDGIHG. 

1306  Janin.    Charlbb.     Gold    dredging 

in  the  United  Stotes.  Washing- 
ton. 1918.  226  pp.  U.  S.  Bur. 
Mines.  Bull.  127.  (Bibl..  212-216. 
86  entries.  1898-1916.  Select.) 

1307  Jennings.    Hennkn.     The  history 

and  development  of  gold  dredg- 
ing in  Montana.  Pan- Am.  Sci. 
Cong..  Wash..  D.  C,  Proc.  2d. 
Sect.  VII.  1917:  1028-32.  (91 
entries.     1898-1915.       General.) 

GOHDWAHA.  See  PERMIAN;  PERMO- 
CARBONIFEROUS. 

GOHIATITBS. 

1308  Hauo.     £inLE.     fitudes     sur    les 

Goniatites.  Soc.  g6ol.  France. 
M6m.  Pal.  18.  1898:  6-9.  (67 
entries  1832-97.    General.) 

1309  Smith.   J.   P.     The  Carboniferous 

Ammonoids  of  America.  Wash- 
ington. 1903.  211  pp.  U.  S.  Geol. 
Surv..  Mon.  42.  (Bibl..  147-150. 
86  entries.  1808-1901.  Re- 
gional.) 

1310  Wbdekind.   R.      Die  Genera  der 

Palaeoammonoidea  (Goniatiten). 
Palaeontographica.       62.    1916- 
1919:    [1751-178.       (78    entries. 
1809-1916.       General.) 
GOSLARITB. 

1311  Alvarez.    Nazario.    La  goslarita 

de  "  Capillitas"  (Provincia  de 
Catamarca).  Buenos  Aires.  1916, 
9  pp.  Argentine  Rep.  Dir.  gen. 
min..  Bol.  D  2.  (Bibl.,  9.  11 
entries.     1899-1915.  General.) 

GOTHLANDIAN.     See    1334.    2557. 

GOTLAND.     See  SWEDEN. 

GRAND  CANTON. 

1312  Davis,  W.  M.     An  excursion  to  the 

Grand  Canyon  of  the  Colorado. 
Harvard  Univ.  Mus.  Comp.  Zool.. 
Bull.  Geol.  ser.  5,  no.  4,  1901: 
197-200.  (46  entries.  1861- 
1900.     Regional.) 

1313  Noble.  L.  F.     Contributions  to  the 

geology  of  the  Grand  Canyon. 
Arizona.  Am.  Journ.  Sci..  4th 
ser.  29,  1910:  386.  528.  (15  en- 
tries.    1882-1908.     Regional.) 

See  294. 

See  aUo  ARIZONA. 
GRANITE. 

1314  Dale,  T.  N.     The  chief  commer- 

cial granites  of  Massachusetts, 
New  Hampshire  and  Rhode 
Island.  Washington,  1908.  228 
pp.  U.  S.  Geol.  Surv.,  Bull. 
354.  (Bibl..  215-217.  46  entries. 
1883-1907.  General.) 


1315  Dalb,    T.    N.       The    granites    of 

Maine.  With  an  introduction  by 
George  Otis  Smith.  Washing- 
ton. 1907.  202  pp.  U.  8.  Geol. 
Surv.,  Bull.  313.  (Bibl..  184-186. 
44  entries.  1872-1906.  General. 
Text-book  references  on  granite 
and  black  granite,  p.  62.  7  en- 
tries, 1891-1905.) 

1316  Dale.  T.  N.     The  granites  of  Ver- 

mont. Washington.  1909.  138 
pp.  U.  S.  Geol.  Surv..  Bull.  404. 
(Bibl..  127-129.  59  entries. 
1872-1909.  General.  Also  issued 
in  Report  of  the  State  Geologist 
...  of  Vermont  1909-10.  7th  of 
the  series,  pp.    193-195.) 

1317  OxAAL.  John.     Norsk  granit.  Kris- 

tiania.  1916.  220  pp.  Norges 
geol.  Undersdk..  76.  (Literature. 
204-207.  72  entries.  1879-1916. 
General.) 

1318  Tatlor.  C.  H.     Granites  of  Okla- 

homa. Norman.  1915,  108  pp. 
Okla.  Geol.  Surv..  Bull.  20. 
(Bibl..  106-108.  38  entries. 
1874-1911.   General.) 

1319  Watson.   T.   L.     Granites  of   the 

southeastern      Atlantic      states. 

Washington.  1910,  282  pp.    U.  S. 

Geol.  Surv..  Bull.  426.      (Bibl.. 

272-274.    56  entries.    1874-1909. 

Regional.) 
See    378.    426,    1159.    1384.    2145. 

2488, 2555. 
GRANITB  PORPHYRY.    See21A5. 
GRAPHITB. 

1320  Bastin.  E.  S.     Graphite.      U.  S. 

Geol.  Surv.,  Min.  Res.  1914-11. 
1916:  168-174.  (92  entries. 
1892-1911.     Select.) 

1321  Bastin.  E.  S.     Graphite  [Ceylon]. 

U.    S.    Geol.    Surv..    Min.    Res. 
1911-11.     1912:     1102-03.         (20 
entries.     1899-1909.      Select.) 

1322  Bastin,  E.  S.     Graphite.    Selected 

bibliography.  U.  S.  Geol.  Surv.. 
Min.  Res.,  1908-11,  1909:  736- 
738.  (40  entries.  1881-1909. 
Select.) 

1323  CiRKEL,  Friti.   Graphite,  its  prop- 
,  erties,   occurrence,   refining  and 

uses.  Ottawa,  1907.  307  pp. 
Canada  Dept.  Mines.,  Mines 
Br.  (Bibl..  287-289.  41  entries. 
1863-1904.     General.) 

1324  Miller,  B.  L.     The  geology  of  the 

Graphite  deposits  of  Pennsyl- 
vania. Econ.  Geol..  7.  1912:  775- 
777.  (24  entries.  1905-11. 
Regional.) 

1325  Miller.  B.  L.  Graphite  deposits  of 

Pennsylvania.  Harrisburg.  1912. 
147    pp.     Penna.    Geol.    Surv.. 
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Rept.  6.  (BiU.,  129-140.  82 
entries.    1825-1911.    General.) 

1326  NovABBSB,    V.       I    giaoimenti    di 

srafite  deUe  Alpi  Cosie.  Italy. 
Com.  seol.,  Boll.  20,  1808: 
35-36.  (22  entries.  1835-05. 
Regional.) 

1327  Spbncb,  H.  S.     Graphite.   Ottawa, 

1020,  202  pp.     Canada.     Dept. 
Mines,  Mines  Br.  no.  511.  (Bibl., 
10&-106.     52  entries.  1862-1010. 
Regional.) 
See  1740a. 
ORAPTOLITBS. 

1328  Elles,  G.  L..  and  Wood,  E.  M.  R. 

A  monograph  on  British  grapto- 
lites.  London,  1001-18,  530  + 
clxxi  pp.  Palaeont.  Soc.  Publ. 
(History  of  research,  i-cbdi.  363 
entries.  1727-1013.     General.) 

1329  Haddino,  Assar.     Undre  dicello- 

graptusskiffern  i  Sk&ne  jftmte 
n&gra  d&rmed  ekvivalenta  bild- 
ningar.  Lund,  1013,  00  pp. 
Lunds  Univ.  Arssk.,  n.  f.  Afd.  2, 
Bd.  0,  nr.  15.  (88  entries.  1826- 
1013.     General.) 

1330  KiRSTK,  Ernst.    Die  Graptolithen 

des  Altenburger  Ostkreises. 
Mitth.  Osterlande,  n.  f.  16, 
1010:61-66.  (135  entries.  1771- 
1017.     General.) 

1331  RuEDBMANN,  RuDOLP.   GraptoHtos 

of  New  York.  2  vols.  Albany, 
1004-1008.  N.  Y.  State  Mus., 
Mem.  7,  11.  (References,  I: 
450^66.  II:  140-144.  233 
entries.    1724-1006.    General.) 

1332  RuBDBMANN,    RuDOLF.      Synopsis 

of  recent  progress  in  the  study 
of  graptolites.  Am.  Nat.,  32, 
1808:  15-16.  (33  entries.  186^ 
08.     General.) 

1333  WiMAN,   Carl.      t)ber  die   Grap- 

toliten.  Upsala  Univ.,  Bull.  Geol. 
Inst.  2,  pt.  2,  1805:  240-252. 
(100  entries.  1724-1805.  Gen- 
eral.) 

GRAVBLS.     See  SANDS  and  GRAVELS. 

GREAT  BRITAIN. 

1334  Evans,   J.    W.,      ed.   The   British 

Isles  by  P.  G.  H.  Boswell,  and 
others.  Heidelberg,  1017,  354  pp. 
Handb.  Reg.  Geol.,  20.  (General 
Bibl.  by  J.  W.  Evans,  341-343. 
783  entries.  1823-1015.  Re- 
gional. Other  bibliographies 
through  text.) 

1335  HoRWOOD,  A.  R.    Bibliography  of 

works  referring  to  the  flora  and 
fauna  of  the  Trias  (Keuper) 
1826-76  .  .  .  Brit.  Assoc.  Adv. 
Sci.  Rept.  (Dublin).  1008:  281- 


282.        (33    entries.        1826^76. 
Regional.) 
See  627,   1117,    1368,   1370,    1871, 

1641,  2273. 
See  alao  ENGLAND,  SCOTLAND, 
WALES. 
GREAT  LAKES.     See  1056,  2180. 
GREECE. 

1336  Dbprat,    Jacqubb.       fitude    g^o- 

logique  et  p6trographique  de  Ttle 
d*Eubr6e.  Besancon,  1004,  230 
pp.  (Bibl.,  24-26.  36  entries. 
1835-1003.     Regional.) 

1337  Dbprat,   Jacqubs.      Note  sur  la 

g^ologie  du  massif  du  P41ion  .  .  . 
Soc.  g6ol.  France,  Bull.  4th  ser.  4, 
1004:  338.  (21  entries.  1880- 
1004.     Regional.) 

1338  Rens,  Carl.     Geologische  Exkur- 

sionen  auf  der  Insel  Leukas 
(Santa  Maura).  Deutsch.  geol. 
Gesell.,  Zeit.  63,  1011,  Monatsb. 
202.  (11  entries.  1005-11. 
Regional.) 

1339  Rbns,  Carl.       Geologische     For- 

schungen  in  Akarnanien.   N.  J.  f. 
Min.,  B.  B.  32,   1011:  308-300. 
(16  entries.   1005-11.   Regional.) 
See  130,  1007.  1500,  1641. 
GREEHLAHD. 

1340  B600ILD,  O.  B.  Gr6nland.  Heidel- 

berg, 1017,  38  pp.  Hand.  reg. 
Geol.,  21.  (Literature,  34-37. 
80 entries.  1810-1015.  Regional.) 

1341  B600ILD.     O.     B.         Mineralogia 

Groenlandica.  Kj0benhavn,  1005, 
265  pp.  Med.  Gr0nland.  32. 
(Regional.  Complete  literature 
given  through  the  text.  162 
minerals  listed.  Under  each 
mineral  there  follows  a  geo- 
graphically arranged  list  of  locali- 
ties, and  under  each  locality  is 
found  a  list  of  the  literature.) 

1342  Koch,   Lauob.      Stratigraphy   of 

northwest  Greenland.  Dansk. 
geol.  foren.,  Meddel.  5,  nr.  17, 
1020:  7^-68.  (20  entries.  1810- 
1018.     Regional.) 

1343  Ravn,  J.  P.  J.     De  marine  krid- 

taflejringer  1  Vest-Gr0nland  og 
deres  fauna.  Med.  Gr0nland. 
56,1018:365.  (20  entries.  1830- 
1015.     Regional.) 

1344  Ravn.  J.  P.  J.     On  Jurassic  and 

Cretaceous    fossils    from    north- 
east Greenland.   Med.  Gr0nland, 
45.  1012:  406-408.     (50  entries. 
1820-1010.    Regional.) 
See  007,  1451. 
GROUND  ICE. 

1345  LBPnNowBLL,    E.    db    K.      The 

Canning  River  region  northern 
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Alaska.    U.  S.  Geol.  Sunr.,  P^f. 
Paper  109.  1910:  24^243.     (58 
entries.    1815-1913.   Oenerai.) 
GUATEMALA. 

1346  Sappbb,Kabl.  Qeschwieterviilkane 

in  Guatemala.    Zeit.  f.  Vulkan., 
4.1918:13-14.  (20  entries.  1870- 
1913.     Regional.) 
OUMBOTIL. 

1347  Kat.  G.  F..  and  Pbabcb.  J.   N. 

The  origin  of  gumbotil.    Joum. 

Geol..   28.    1920:   89-125.       (24 

entries.    1879-1918.    Footnotes.) 
GTPSUM. 
1343      BuBCHABO.  E.  F.    Gypsum.    U.  S. 

Geol.  Sunr.,  Min.  Res.  1910-11. 

1911:    731-733.        (50    entries. 

1895-1911.    General.) 

1349  CoLB.  L.  H.  Gypsum  in  Canada  its 

occurrence,  exploitation,  and 
technology.  Ottawa.  1913.  256 
pp.  Canada  Dept.  Mines. 
Mines  Br.  no.  245.  (Bibl..  16&- 
179.  94  entries.  1849-1911. 
General.) 

1350  CuLiN.  F.L..  jr.  Gypsum.  Tucson. 

Ariiona,  191&-16.  8  pp.  Aris. 
Univ.  Bull.  19.  Min.  tech.  ser.  10. 
(16  entries.  1888-1914.  General.) 

1351  Gbimslbt.  G.  p.    The  gypsum  of 

Michigan  and  the  plaster  indus- 
try. Lansing,  1904.  246  pp. 
Mich.  Geol.  Sunr.,  9,  pt.  2. 
(Bibl..  232-241.  147  entries. 
1792-1903.     General.) 

1352  Gbimslbt.    G.    P..    and    Bailbt. 

E.  H.  S.  Special  report  on 
gypsum  and  gypsum  cement 
plasters.  Topeka.  1899,  183  pp. 
Kansas  Geol.  Surv..  Vol.  5. 
(Bibl..  174-178.  107  entries. 
1792-1897.     Regional.) 

1353  Nxwi«AND,  D.  H..  and  Lbiohton, 

Henbt.  Gypsum  deposits  of  New 
York.  Albany.  1910.  94  pp. 
N.  Y.  State  Mus.,  BuU.  143. 
(BiU..  89-90.  32  entries.  1837- 
1910.     Regional.) 

1354  Pabsonb.    a.   L.       Notes   on   the 

gypsum  industry  in  New  York. 
N.  Y.  SUte  Mus..  Ann.  Rept. 
57-1.  1905:  156-157.  (27  entries. 
1839-1902.  Regional.  Also 
issued  in  23rd  Report  of  State 
Geologist  1903.  1904.  pp.  156- 
157.) 

1355  Stonb.  R.  W.,  and  oiherg.  Gypsum 

deposits  of  the  United  States. 
Washington.  1920.  326  pp.  U.  S. 
Geol.  Sunr.,  BuU.  697.  (Bibl.. 
309-316.  175  entries.  1837- 
1919.  Regional.) 
See  577.  587a.  1903. 


HAHOVBR. 

1356  Haabmann,  Ebich.    Die  geologis- 

ohen  Verhftltnisse  dee  Piesberg- 
Sattels  bei  Osnabr&ok.  Prussia. 
Geol.  Landesanst.  Jahrb.  30-1, 
191 1 :  54-58.  (88  entries.  1782- 
1908.    Regional.) 

1357  LiNSTOw.  O.  v.     Die  organischen 

Rests  der  Trias  yon  LOneburg. 
Prussia.  Geol.  Landesanst..  Jahrb. 
24.  1907:  161-164.  (87  entries. 
1612-1904.      Regional.) 

1358  LdwB.  Fun.     Das  Wesergeblrge 

swisohen  Porta-  und  SQ^telge- 
biet.  N.  J.  f.  Min..  B.  B.  36, 
1913:  206-213.  (145  entries. 
1830-1909.     Regional.) 

1359  Obbtbi.,  Wax/tbb.  Die  geok>gischen 

VerhAltnisse  des  Deister-  und 
SQntelgebietes  der  Gegend  yon 
Lauenau.  Nieders&ch.  geol.  Ver., 
Jahresb.  5.  1912:  103-104.  (22 
entries.     1837-1910.     Regional.) 

1360  ScHOLz,    Ebich.      t^ber   die   geo- 

logischen  Verh&ltnisse  des  SAntel 
und  anstossenden  Wesergebirges. 
Niedersftch.  geol.  Ver..  Jahresb. 
1.  1908:  111-112.  (29  entries. 
1836-1907.     Regional.) 

1361  SiBBs.  August.     Die  Sedimentftr- 

geschiebe  im  Gebiet  swisehen 
Unterweser  und  Unterelbe.  Na- 
turw.  Ver.  Schles.-Holstein..  Schr. 
17.  1920:  91-92.  9^102.  (105 
entries.     1862-1916.     Regional.) 

1362  Stillb.    Hans.      Das   tektonische 

Bild  des  Benther  Sattels.  Nieder- 
sftch.  geol.  Ver..  Jahresb.  7.  1914: 
272-275.       ^58   entries.       1839- 
(1913.     Regional.) 
HARZ  MOUHTAIHS.       fAlc/v>v.-..u~  ) 

1363  BoDB.  Abmolo.     Die  stratigra^- 

ische  Eriorschung  des  Ober- 
harses.  In  Festschrift  Adolf  v. 
Koenen  .  .  .  Stuttgart.  1907: 
467-470.  (70  entries.  1620-1905. 
Regional.) 

1364  BoBN.    Axel.       Die    geologischen 

Verh&ltnisse  des  Oberdevons  im 
Aeketal  (Oberhan.)  N.  J.  f. 
Min..  B.  B.  34,  1912:  555-557. 
(54  entries.  1832-1908.  Re- 
gional.) 

1365  Fbbt.  G.     Das  sftdliche  Harsvor- 

land.  Ein  Kapitel  aus  einer 
Landeskunde.  In  Festband 
Albrecht  Penck.  Stuttgart.  1918: 
158-159.  (21  entries.  1875-1915. 
Regional.) 

1366  ScHULZB.  Ebwin.  Repertorium  der 

geologischen  Litteratur  Qber  das 
Harsgebirge.  Berlin.  1912.  601 
pp.  Geologische       Literatur 
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Deutflchlanda.   B.      (1007-1911. 

Regional.) 
13Ma    Stahl,   Alfkbd.      Die  g&nse  dee 

Oberharsee  und  ihre  Beaiehuncen 

aur  Tektonik  des  Ganggebietee. 

Arch.  LagentAttenf.,   27,    1920: 

1-2.     (42  entries.       1785-1920. 

Regional.) 
i8^1283. 

Ss€  also  SAXONY  PROVINCE. 
HARZBURGITB. 

1367  Fbomiib,  J.     iibear  die  im  Hari- 

burgit  bei  Harsburg  aufsetsenden 
Gr&nge  und  ihre  Beaiehungen  sum 
Nebengeetein.  Centralb.  f.  Min., 
1920:  159-160.  (24  entriee. 
1854-1915.  General.) 
HBATH8.  5m  MQORS  AND  HEATHS, 
HBBRIDBS.      , -^  ak.^    ^  c  ^V,  **.-^) 

1368  Bailbt,  E.  B.    The  Islay  anticline 

(inner  Hebrides).  Geol.  Soo. 
London.  Q.  J.,  72.  1916:  159. 
(14  entries.  1819-1911.  Regional.) 
See  1334.  2410a.  2411.  2417.  2419. 
2424a,  2425a. 
HBMATITB. 

1369  Klbintbldt.  Ebnst.    Studien  am 

Eisenglans  von  Dognacska. 
N.  J.  f.  Min.,  B.  B.  24,  1907: 
325-326.  (15  entries.  1774-1905. 
Regional.) 

1370  Siblt.  T.  F.     The  haematites  of 

the  Forest  of  Dean  and  south 
Wales.  London.  1919,  93  pp. 
Ot.  Brit.  Geol.  Sury..  Spec. 
Repts.  Min.  Res.  X-Iron  Ores. 
(List  of  works,  87-88.  20  entriee. 
1858-1910.     Regional.) 

1371  Smith,     Bernabd.         Iron    ores: 

haematites  of  west  Cumberland, 
Lancashire  and  the  Lake  district. 
London,  1919,  182  pp.  Gt.  Brit. 
Geol.  Sunr.,  Spec.  Repts.  Min. 
Res.  VIII.  (BiU.,  48-50.  55 
entries.  1847-1913.  Regional.) 
See  aUo  IRON  ORES. 

HBR2BG0VIHA.    iSse  JUGO-SLAVIA. 

HBSSB. 

1372  Bbbti,    Wbbnbb.       Beitr&ge    aur 

Tektonik  und  Stratigraphie  des 

Lauterbaoher  Grabens.     Vsr.  f. 

Erdk.  Darmstodt,  Notiab.  4,  hft. 

33,  1912:    123-126.     (50  entries. 

1834-1912.    Regional.   Issued  as 

thesis,  Univ.  of  Giessen,  1913.) 
1372a  *Klbmm,  Gubtav.    FQhrer  bei  geo- 

logisohen  Ezkursionen  im  Oden- 

wald.       Berlin,    1910,    248    pp. 

(Literatumachweise,  233-237.) 
U72b    8ch6ppb.    W.       Der    Holsappeler 

Gangaug.     Berlin,  1911,  96  pp. 

Arch.  LagerstAttenf.,  3.    (Litera- 


•Not 


ture,  [1].    13  entriee.    1789-1906. 

Regional.) 
3m  63.  411.  2061.  2089. 
mOHWOODMTS.     5««  1814.  ^  "/ A^ti>-.^^ 
HIMALATA  MOUHTAIH8. 

1373  DiBNBB,    C.      The   Trias   of   the 

Himilayas.  India  Geol.  Surv., 
Mem.  36-III.  1912:  3-13.  (31 
entries.  1851-1909.  Footnotes.) 
See  alao  INDIA. 

HORHBLBHDB.    See  332. 

HORSB. 

1374  Amtonius,  Otto.  Equus  Abeli  nov. 

spec.  Ein  Beitrag  aur  genaueren 
Kenntnis  unserer  Quartftrpferde. 
Beitr.  Pal&ont.  Oesterr-Ung.,  26, 
1913:295-296.  (50 entries.  1869- 
1912.     General.) 

1375  GiDLBT,  J.  W.     Tooth  characters 

and  revision  of  the  North  Am- 
erican species  of  the  genus  Equus. 
Am.  Mus.  Nat.  Hist..  Bull.  14, 
art.  9, 1901:140-142.  (21  entries. 
1840-1900.     Select.) 

1376  SBrBB,  IvAB.     Die  fossOen  Pferde 

Sadamerikaa.  Upsala,  1912.  185 
pp.  Sven.  Vetenskap.  Handl., 
Arsbok  48,  no.  6.  (Literature, 
181-183.  62  entries.  1840-1912. 
Regional.) 
HUHOART. 

1377  Babtblb,  W.     Die  Spateisenstein- 

LagerstAtten  dee  Zipser  Comi- 
tates in  Oberungam.  Berlin, 
1910,  113  pp.  Arch.  Lager- 
stAttenf.  5.  (Literature,  3-4.  28 
entries.     1798-1906.     Regional.) 

1378  Gt^LL,     WiLHBLM.     LiFFA,     AUBBL, 

and  Txmk6,  Embbicr.  Ober  die 
agrogeologischen  Verhiltnisse  des 
Ecsedi  Up.  Hungary.  Geol. 
Anst.,  Mitth.  14,  1906:  331- 
332.  (33  entriee.  179<y-1905. 
Regional.) 

1379  HalavIts,  Qtvul  ▼.  Die  neogenen 

Sedimente  dsr  Umgebung  von 
Budapest.  Hungary.  Geol.  Anst., 
Mitth.  17,  1910:  384-386.  (43 
entries.  1822-1903.  Regional.) 
1379a  HalavAts,  Gtula  t.  A  magyar 
pontusi  emelet  itaUnos  H  6sl6ny- 
tani  irodalma.  Allgepieine  und 
pal&ontologiache  Literatur  dsr 
pontischen  Stufe  Ungams.  Lit- 
t6ratur  g6n4rale  et  palAonto- 
logique  sur  T^tage  pontique 
d'Hongrie.  Budapest,  1904,  134 
pp.  Publikationen  dsr  ki^. 
ungarischen  geologischen  Anstalt. 
(306  entries.  1780-1908.  Re- 
gional.) 

1380  HalavIts,    JuLixra.        Die    geo- 

logischen VerhAltniase  dee  Alfdld 
(Tieflandes)  awisehen  Donau  und 
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Theifls.  Hungary.  Geol.  Anat., 
Mitth.  11.  1897:  120-121.  (38 
entries.     1726-1892.     Regional.) 

1381  JuNGHANN,  [H].  Das  Ebruptivgebiet 

von  Tissolos  (Komi tat  Gdm5r), 
Ungam.  N.  J.  f.  Min..  B.  B.  33. 
1912:  40-42.  (33  entries.  1883- 
1911.  Regional.) 
1381a  Kalbcsinbkt.  Sandor.  Die  unter- 
suchten  Tone  der  L&nder  der 
ungarischen  Krone.  Budapest. 
1906,  234  pp.  Publikationen  der 
kgl.  ungarischen  geologischen 
Anstalt.  (Literatur,  10-11.  19 
entries.     1885-1902.     Regional.) 

1382  L6csT.   LuDwio  von.    and   Papp. 

Karl  von.  Die  im  ungarischen 
Staatsgebiete  vorhandenen  eisen- 
ersvorrftte.  In  Iron  resources  of 
the  world.  11.  Int.  Geol.  Ck>ng., 
1.  1910:  280-282.  (50  entries. 
1862-1909.     Regional.) 

1383  LOrbntbbt.  Embrich.     Die  Pan- 

nonische  Fauna  von  Budapest. 
Palaeontographica,  48.  1902: 
290-294.  (93  entries.  1822- 
1901.     Regional.) 

1384  MoROCBwicc,  J.    Ueber  die  Tatra- 

granite.  (t^bersicht  der  bisher 
erworbenen  Untersuchungsresul- 
tate.)  N.  J.  f.  Min.,  B.  B.  39, 
1914:294-295.  (20  entries.  1815- 
1914.     Regional.) 

1385  NopcBA,    F.     Baron,     jr.        Zur 

geologie  der  gegend  swischen 
Gyulafeh6rv&r.  D6va,  Russba- 
b&nya  und  der  rum&nischen 
Landesgrense.  Hungary.  Geol. 
Anst..  Mitth.  14,  1905: 
99-106.  (194  entries.  1780-1903. 
Regional.) 

1386  PosEwiTZ,   Thbodor.      Petroleum 

und  asphalt  in  Ungarn.  Hungary. 
Geol.  Anst.,  Mitth.  15,  1907: 
239-249.  (238  entries.  1791- 
1906.     Regional.) 

1387  Princ,    Gtula.       Die  Fauna   der 

&lteren  Jurabildungen  im  nord- 
Ostlichen  Bakony.  Hungary. 
Geol.  Anst.,  Mitth.  15,  1904: 
132-136.  (116  entries.  1842- 
1904.     General.) 

1388  (Rbpbrtorium     der     auf    Ungarn 

besUglichen  geologischen  Litera- 
tur].     F5ldt.  Kdsl.: 

1899,  V.    30,    1900:     40-43. 

1900,  31,    1901:     43-46. 

1901,  32,    1902:      57-62. 

1902,  33,    1903:      65-73. 

1903,  34.    1904:     65-73. 

1904,  35.    1905:     88-97. 
1906.          36.    1906:    195-206. 

1906,  37,    1907:     36-45. 

1907,  38,    1908:     58-66. 


1908.  39.    1909:     33-46. 

1909.  40.    1910:     39-56. 

1910.  41.    1911:    115-130. 

1911.  42.    1912:    157-176. 

1912.  43.  1913:  230-248. 
(2798  entries.  1899-1912.  Re- 
gional.) 

1389  RozLossNiK,  Paul.  Die  montange- 

ologischen  Verh&ltnisse  von  Ar- 
anyida.  Hungary.  Geol.  Anst.. 
Mitth.  19,  1912:  267-268.  (24 
entries.     1819-1906.     Regional.) 

1390  Stapv.    Hans    v.       Beitr&ge    sur 

Stratigraphie  und  Tektonik  des 
Gerecse-Gebirges.  Hungary. 

Geol.  Anst..  Mitth.  15. 
1906:  227-233.  (155  entries. 
1819-1906.     Regional.) 

1391  Sz^kInt.   Bbla.      Die   Eisseit  in 

Ungarn.  Zeit.  f.  Gletscherk.  10, 
1916-17:  220-224.  (101  entries. 
1857-1913.     Regional.) 

1392  Taeobr,    Heinrich.        Die    geo- 

logischen Verh&ltnisse  des  V^r- 
tesgebirges.  Hungary.  Geol. 
Anst.,  Mitth.  17,  1908:  8-25. 
(270  entries.  1818-1906.  Re- 
gional.) 

1393  ViNAssA    DB    Rbont.    p.       Trias- 

Tabulaten.  Bryosoen  und  Hydro- 
soen  aus  dem  Bakony.  Res. 
wissen.  Erf.  Balatonsees,  l-I. 
Pal.  Anh.  IV.  1911:  3-4.  (21 
entries.    1817-1900.    General.) 

1394  WoLD&icH,   Joseph.      Geologische 

und  Montanistische  Studien  in 
den  Karpathen  ndrdlich  von  Dob- 
schau.  Berlin,  1913,  108  pp. 
Arch.Lagerst&ttenf.,  11.  (Litera- 
ture, 105-8.  71  entries.  1855- 
1910.  Regional.) 
See  219,  410,  412,  560,  980,  1119, 
1515,  1589,  1590,  1641,  1740a, 
1781,  1789,  2526. 
HTDROCARBOHS,  NATURAL. 

1395  Ladoo,  R.  B.    The  natural  hydro- 

carbons: Gilsonite,  Elaterite, 
Wurtsilite,  Grahamite,  Osokerite 
and  others.  U.  S.  Bur.  Mines, 
Rept.  Invest.,  May,  1920.  (19 
entries.  1885-1918.  General.) 
HYDROLOGY. 

1396  M ARTEL,  E.  A.  L'eau,  6tude  hydro- 

logique.  Paris,  1906,  [87]-200  pp. 
(BiU.  footnotes.     1873-1906.) 
See  96,  799.  801,  1465,   1480,   1542, 

2524,  2576. 
^ee       alao         UNDERGROUND 
WATERS. 
HYENA.     See  1618. 
ICBLAHD. 

1397  Pjeturss,  H.    Island.    Heidelberg, 

1910,  22  pp.    Handb.  reg.  Geol., 
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2.  (Literature,  20-21.  36  entriet. 
1772-1910.     Regional.) 

1398  Reck,  H.    Die  Geologie  Islands  in 

ihrer  Bedeutung  ftlr  Fragen  der 
allgemeinen    Geologie.         Geol. 
Rundsch.,  2,  1911:  302-304.   (65 
entries.    1905-10.    Regional.) 
See  907,  1240. 
ICHTHTOSAURIA. 

1399  Mbrbiam,  J.  C.    Triassio  Ichthyo- 

sauria  with  special  reference  to 
the  American  forms.  Berkeley, 
1908,  196  pp.  Cal.  Univ.,  Mem. 
1,  no.  1.  (Literature,  7-8.  34 
entries.    1847-1905.    General.) 

1400  WiMAN,  Carl.    Ichthyosaurier  aus 

der  Trias  Spitsbergens.  Upsala, 
Univ.,  Bull.  Geol.  Inst.  10. 
1910-11:144.  (19  entries.  1860- 
1910.     Regional.) 

1401  WiMAN,  Cabl.     iiher  Mixosaurus 

Cornalianus  Bass.  sp.  Upsala, 
Univ.,  Bull.  Geol.  Inst.  11,  1912: 
240.  (18  entries.  1891-1901. 
General.) 

IDAHO. 

1401a  LiNDORBN,  Waldbmar.  The  mining 
districts  of  the  Idaho  basin  and 
the  Boise  Ridge,  Idaho.  .  .  . 
U.  S.  Geol.  Surv.,  Ann.  Rept. 
18-III,  1898:  626-628.  (II 
entries.  1870-1906.  Regional. 
(Footnote  references.) 

1402  Richards,  R.  W.,  and  MANsrisLD, 

G.  R.  The  Bannock  overthrust 
a  major  fault  in  southeastern 
Idaho  and  northeastern  Utah. 
Journ.  Geol.,  20,  1912:  707-9. 
(29  entries.  1887-1911.  Re- 
gional.) 

1403  Umplebt,  J.  B.    Geology  and  ore 

deposits  of  Lemhi  county,  Idaho. 
Washington,  1913,  182  pp.  U.  S. 
Geol.  Surv.,  Bull.  528.  (Bibl., 
16-17.  9  entries.  1893-1909. 
Regional.) 

1404  Umplebt,  J.  B.    Geology  and  ore 

deposits  of  the  Mackay  region, 
Idaho.  Washington,  1917,  129 
pp.  U.  S.  Geol.  Surv.,  Prof. 
Paper  97.  (Literature,  13,  77. 
21  entries.  1893-1913.  Regional.) 

1405  Umplebt,  J.  B.   Some  ore  deposits 

in  northwestern  Custer  County, 
Idaho.  Washington,  1913,  104 
pp.  U.  S.  Geol.  Surv.,  Bull.  539. 
(Literature,  11-12.  12  entries. 
1893-1913.     Regional.) 

1406  U.  8.  Geological  Subvet.    Publi- 

cations of  the  ...  on  metalli- 
ferous resources  in  Idaho.     Its 


♦Not 


Min.  Res.  1914-1.  1916:  639.  (32 
entries.     1895-1914.     Regional.) 

1407  Varlet,  Thomas,  and  othen.      A 

preliminary  report  on  the  mining 
districts  of  Idaho.  Washington, 
1919,  113  pp.  U.  S.  Bur.  Mines, 
Bull.   166.   (214  entries.      1871- 

1917.  Regional.  Bibliographies 
through  text  for  the  various 
counties.  Bibliography  was  com- 
piled by  the  late  Dr.  A.  C. 
Stewart  and  has  been  completed 
and  brought  up  to  date  by  Mr. 
D.  C.  Livingston.) 

See  309,  2379,  2727,  2770,  2920. 
ILLINOIS. 

1408  Alden,    W.    C.        Chicago    folio, 

Illinois-Indiana.  Washington, 
1902,  14  pp.  U.  S.  Geol.  Surv., 
Geol.  AUas  81.  (Bibl.,  13-14. 
36  entries.  1868-1900.  Regional.) 

1409  Atwood,  W.  W.,  and  Goldthwait, 

J.  W.  Physical  geography  of  the 
Evanston-Waukegan  region.  Ur- 
bana,  1908,  102  pp.  lU.  Geol. 
Surv.,  Bull.  7.  (Bibl.,  94.  23 
entries.     1868-1907.     Regional.) 

1410  Barrett,  N.  O.    Mineral  resources 

in  Illinois  in  1916.  111.  Geol. 
Surv.,  Bull.  36,  1920:  65-70. 
(110  entries.  1903-16.  Regional.) 
1410a  Cadt,  G.  H.  The  structure  of  the 
La  Salle  anticline.  111.  Geol. 
Surv.,  Bull.  36,  1920:  94-96. 
(44  entries.  1838-1916.  Re- 
gional.) 

1411  Cox,  G.  H.  Lead  and  sine  deposits 

of  northwestern  Illinois.  Urbana, 
1914,  120  pp.  lU.  Geol.  Surv., 
BuU.  21.  (Bibl.,  112-114.  51 
entries.  1842-1910.  Regional.) 
See  416,  655,  859,  864,  1577,  2657' 
2721.  2890,  2920. 
INDIA. 

1412  DiENER,  C.     Anthracolithic  fossils 

of  Kashmir  and  Spiti.  India 
Geol.  Surv.,  Pal.  Ind.  XV. 
Him&layan  fossils.  l-II,  1915: 
10-13.  (112  entries.  1800-96. 
Regional.) 

1413  Fermor,  L.  L.      The  mineral  re- 

sources of  the  Central  Provinces. 
India  Geol.  Surv.,  Reo.  50,  1919: 
297-302.       (46   entries.       1843- 

1918.  Regional.) 

1413a  ^Grundt,  Jambs.  Report  on  the 
inspection  of  the  Mayo  salt 
mine,  Salt  Range,  Khewra, 
Jhelum  district,  Punjab,  and  of 
the  other  salt  mines  in  the  Salt 
Range.  Calcutta,  1898,  97  pp. 
(Literature  on  the  Salt  Range: 
72-73.) 
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1415 
1416 
1417 

1418 

1419 
1420 
1421 
1422 
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1424 


Hatdbn,  H.  H.  The  geology  of 
Spiti,  with  parts  of  Bashahr  and 
Rupshu.  India  Geol.  Sunr., 
Mem.  36-1,  1012:  App.  i-zv. 
(109  entries.  1821-1903.  Re- 
gional.) 

Hatden,  H.  H.,  and  Hatch,  F.  H. 
The  gold-fields  of  Wain&d.  India 
Geol.  Surv.,  Mem.  33-11.  1902; 
3-5.  (29  entries.  1813-1900. 
Regional.) 

Holland,  T.  H.  Sketch  of  the 
mineral  resources  of  India.  Cal- 
cutta, 1908,  80+xi  pp.  (Liter- 
ature, 77-86.  151  entries.  1856- 
1907.     Regional.) 

La  Touohb,  T.  H.  D.,  comp.  A 
bibliography  of  Indian  geology 
and  physical  geography  with  an 
annotated  index  of  minerals  of 
economic  value.  Part  I.  Cal- 
cutta, 1917,  571  pp.    (Regional.) 

NoBTLiNG,  Fritz.  Beitr&ge  sur 
Geologic  der  Salt  Range,  ins- 
besondere  der  permischen  und 
triassischen  AUagerungen.  N. 
J.  f.  Min.,  B.  B.  14,  1901:  468- 
471.  (53  entries.  1872-1900. 
Regional.) 

Pabcob,  £.  H.  Petroleum  in  the 
Punjab  and  North- West  Frontier 
province.  Calcutta,  1920  pp. 
331-493.  India  Geol.  Surv., 
Mem.  40,  pt.  3.  (Bibl.,  490-493. 
68 entries.  1847-1919.  Regional.) 

Pabcoe,  E.  H.  The  petroleum  oc- 
currences of  Assam  and  Bengal. 
Calcutta,  1914,  pp.  270-329. 
India  Geol.  Surv.,  Mem.  40,  pt. 
2.  (Bibl.,  325-329.  69  entries. 
1832-1913.     Regional.) 

Rbdlich,  K.  a.  The  Cambrian 
fauna  of  the  eastern  Salt-Range. 
Calcutta.  1901,  13  pp.  India 
Geol.  Surv.,  Pal.  Ind.  n.  s.  1,  no. 
1.  (Literature,  [1].  9  entries. 
1881-96.     Regional.) 

RocGATi,  Albbbandbo.  Studio  li- 
tologico  e  mineralogico  del  mater- 
iale  raccolto  dal  Conte  Dott. 
Cesare  Calciati  nella  spedirione 
al  Karakoram  sud-orientale  dur- 
ante Testate  del  1911.  Soc.  geol. 
ital..  Boll.  34.  1915:  75-77. 
(33  entries.  1842-1912.  Re- 
gional.) 

Sbwabd,  a.  C.  Lower  Gondwana 
plants  from  the  Golabgarh  Pass, 
Kashmir.  Calcutta,  1912,  10  pp. 
(Bibl.,  10.  23  entries.  1864- 
1910.     General.) 

Sbwaro,  a.  C,  and  Sahni,  B. 
Indian  Gondwana  plants:  a 
revision.     Calcutta,  1920,  41  pp. 


India  Geol.  Surv.,  Pal.  Ind.  n.  s 
7,  Mem.  1.  (BiU.,  39-41.  70 
entries.     1862-1919.     General.) 

1425  Sbwabd,  a.  C,  and  Woodwabd, 

A.  S.  .  .  Permo-Carboniferous 
plants  and  vertebrates  from 
Kashmir.  Calcutta,  1905,  13  pp. 
(Bibl.  fossil  plants,  8-9.  26 
entries.     1847-1903.       General.) 

1426  Zubbr,  Rudolf.     Beitr&ge  sur  Ge- 

ologic des  Punjab  (Ostindien). 
Austria.  Geol.  Reichsanst., 
Jahrb.  64,  1914:  329-330.  (11 
entries.     1874-1908.     Regional. ; 

See  49,  50.  713,  747,  842,  972,  1590 
1641,  1723. 

See  cUeo  BURMA.  HIMALAYAS. 
IHDIAHA. 

1427  Hopkins,  T.  C.     General  index  to 

all  the  publications  of  the  Indi- 
ana Geological  Survey,  the  De- 
partment of  Geology  and  Natural 
History,  and  the  Department  of 
Geology  and  Natural  Resources. 
Indiana.  Dept.  geol.,  Ann.  Rept. 
28,  1903:  497-553.     (Regional.) 

1427a  KiNDLB,  E.  M.  A  catalogue  of  the 
fossils  of  Indiana,  accompanied 
by  a  bibliography  of  the  liter- 
ature relating  to  them.  Indiana 
Dept.  Geol.,  Ann.  Rept.  22, 1897: 
489-514.  (237  entries.  1842-96. 
Regional.) 

1427b  LooAN,  W.  N.  Kaolin  of  Indiana. 
Indianapolis,  1919,  131  pp.  In- 
diana, Dept.  Conserv.,  Publ.  6. 
(Bibl.,  13-14.  23  entries.  1862- 
1918.     Regional.) 

1427c  Wood,  H.  W.  History  of  Indiana 
during  the  glacial  period.  Indi- 
ana Dept.  Geol.,  Ann.  Rept.  40, 
1915:42-43.  (14  entries.  1893- 
1908.  Regional.) 
See  643,  655,  1408,  1577,  2180. 

IHDIAH  OCEAN.     See  817.  1584. 

IHDO-CHIHA. 

1428  CoLANi,  M.    £tude  sur  les  Flores 

tertiaires  de  quelques  gisements 
de  lignite  de  I'lndochine  et  du 
Yunnan.  Indo-China.  Serv. 
g4ol..  Bull.  8,  fasc.  1,  1920:  517- 
521.  (49  entries.  1790-1919. 
General.) 

1428a  Jacob,  Chablbb,  and  Boubbbt, 
RBNi.  Itin4raire  g4ologique 
dans  le  nord  du  Tonkin.  Hanoi- 
Haiphong,  1920,  49  pp.  Indo- 
China.  Serv.  g4ol..  Bull.  9,  fase. 
1.  (Bibl.,  [9].  7  entries.  1915-19. 
Regional.) 
See  635,  1142. 

IVFRAPORMATIOHAL  DBFORMA- 

TIOH.     See  1892. 

INFUSORIAL  BARTH.     i866  2726. 
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IH8BCT8. 

1429  Endbblbin,   Gt^NTHBR.      Die  foa- 

silen  Copeognathen  und  ihre 
Phylogenie.  Palaeontographies, 
68.1911:358.  (17  entries.  1864- 
1910.    General.) 

1430  Mbunibr,  Fbrnand.  Monosraphie 

des  Emjridae  de  Tambre  de  la 
Baltique  et  catalogue  biUio- 
graphique  complet  aur  lee  Dip- 
t6res  de  cette  r6sine.  Ann.  Boi. 
nat.  I.  (86r.  9)  7,  1908:  128-129. 
(41  entries.  1892-1908.  General.) 

1431  TiLLTABD,  R.  J.    Meaoaoio  insects 

of  Queensland.  Linnean  Boc. 
N.  8.  W.,  Proc.  42.  1917:  691; 
48.  1918:  436.  692;  44.  1919:  382. 
896.  (26  entries.  1866-1919. 
General.) 
8e€  771.  1201b.  1627. 
IHVBRTBBRATBS. 

1432  Grabau,  a.  W..  and  Sbhibb,  H.  W. 

North  American  index  fossils, 
invertebrates.  Vol.  2.  N.  Y., 
1910.  909  pp.  (Bibl.,  714-802. 
1832-1909.     General.) 

1433  KiTCHiN.  F.  L.     The  inyertebrate 

fauna  and  palaeontologieal  rela- 
tions of  the  Uitenhage  series. 
8.  Afr.  Mus..  Ann.  7,  1908:  233- 
260.  (270  entries.  1824-1908. 
General.) 

1434  Obtmann.  a.  E.    Tertiary  inverts 

brates.  Princeton  Univ.  Exp. 
Patagonia.  Rept.  4.  1901:  326- 
332.  (166  entries.  1786-1900. 
General.) 

1435  Smith.  J.  P.     The  Middle  Triassic 

marine  invertebrate  faunas  of 
North  America.  Washington, 
1914.  264  pp.  U.  S.  Geol.  Surv.. 
Prof.  Paper  83.  (BiU.,  20-23. 
132  entries.  1841-1912.  Gen- 
eral.) 

1436  Wbixbb.  Stuart.     A  bibliographic 

index  of  North  American  Car- 
boniferous invertebrates.  Wash- 
ington. 1898.  663  pp.  U.  S.  Geol. 
Surv..  Bull.  163.  (Chronol. 
catalogue,  9-39.  437  entries. 
1823-97). 
See  1497a.  2094.  2867a. 

lOHUH  ISLANDS.    See  130.    '    .    .  _. 

IOWA. 

1437  HowBLL,  J.  v.     The  iron  ore  de- 

posits near  Waukon.  Iowa.  Iowa 
Geol.  Surv.,  Ann.  Rept.  26.  1914: 
92.  (14  entries.  1870-1916. 
Regional.) 
1437a  Kbtbb,  Charlbs.  Annotated  bib- 
liography of  Iowa  geology  and 
mining.    Des  Moines,  1913,  908 


♦Not 


pp.  Iowa  Geol.  Surv.,  Vol.  22. 
(oa  10.000  entries.  1843-1913. 
Regional.) 

1438  *Lbvbbbtt.   Frank.     Old  channels 

of    the    Mississippi    in    south- 
eastern Iowa.     Annals  of  Iowa, 
3d  ser.  6.  1901:  38-61. 
See  306.  732. 1604, 2116, 2890. 2920. 
ntBLAHD. 

1439  CoLB.    G.    A.    J.     Recent   papers 

relating  to  Irish  geology.  Irish 
Nat.  12.  1903:  1-12.  (17  entries. 
1900-02.     Regional.) 

1440  Lampluoh.  G.  W..  emd  aihere.  The 

geology  of  the  country  around 
Dublin.  .  .  .  Dublin,  1903.  160 
pp.  Ireland  Geol.  Surv..  Mem. 
(Bibl.  app..  148-166.  146  en- 
tries.    1794-1902.         Regional.) 

1441  Rbbd.  F.  R.  C.   Notes  on  the  geol- 

ogy of  County  Waterford.  I.  The 
fauna  of  the  Ordovician  beds  near 
Tramore.  Geol.  Mag.,  n.  s.  (iv) 
8.  1901:  603-^04.  (30  entries. 
1821-97.  Regional.) 

1442  Sbtmour.   H.   J.     Papers  relating 

to  Irish  geology,  published  dur^ 
ing  the  years  1903.  1904.  and 
1906.  Irish  Nat.  16.  1906:  6-11. 
(20  entries.   1903-06.   Regional.) 

See  917.  1078.  1334. 
1442a  ^Wilkinson.  S.  B..  and  oihere.  The 
geology  of  the  country  around 
Londonderry.  London.  1908.  106 
pp.  Ireland  Geol.  Surv..  Mem. 
(Bibl..  101-102.) 

See  917.  1078.  1334. 
IRON  ORBS. 

1443  Bbbqbat.  Alfrbd.     Die  genetische 

Deutung  der  nord-  und  mittel- 
schwedischen  EisenerslagerstAt- 
ten  in  der  Literatur  der  letiten 
Jahre.  Fortschr.  Min.  Krist. 
Petrogr..  1.  1911:  141-142.  (16 
entries.    1903-10.    General.) 

1444  Brooks.  A.  H..  and  La  croix.  M. 

F.  The  iron  and  associated 
industries  of  Lorraine,  the  Sarre 
district.  Luxemburg,  and  Bel- 
gium. Washington,  1920.  131 
pp.  U.  S.  Geol.  Surv.,  Bull.  703. 
(Principal  works.  126-127.  73 
entries.  1904-19.  Regional. 
Principal  works  consulted  com- 
piled by  Harold  F.  Crooks.) 

1445  BuRCHARD.   E.   F.      Iron  ore.   pig 

iron,  and  steel.  U.  S.  Geol. 
Surv..  Min.  Res.  1911-1.  1912: 
168-174.  (219  entries.  1880- 
1911.      General.) 

1446  BuRCHARD.   E.    F.     Iron  ore,    pig 

iron,  and  steel.  U.  S.  Geol. 
Surv..  Min.  Res.   1916-1.  1919: 
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659-664.  (133  entries.  1873- 
1017.     General.) 

1447  Eablb,  R.  B.     The  genesis  of  eer- 

tain  Paleosoic  interbedded  iron 
ore  deposits.  N.  Y.  Acad.  Sci., 
Ann.  24,  1014:  156-176.  (350 
entries.  1842-1013.  General. 
Bibliography  chiefly  on  the  Clin- 
ton iron  ore.) 

1448  EcKsi.,  E.  C.    Iron  ores;  their  oc- 

currence, valuation  and  control. 
N.  Y.,  1014,  430  pp.  (BiU. 
through  text.     General.) 

1449  Gbusb,  Pbr.     Borne  problems  in 

iron  ore  geology  in  Sweden  and  in 
America.  Econ.  Geol.,  10,  1915: 
328-329.  (9  entries.  1910-13. 
Regional.) 

1450  Joseph,    P.    E.     Iron.       Tucson, 

Arisona,  1916^17,  13  pp.  Aris. 
Univ.  Bull.  43,  Min.  tech.  ser. 
15.  (5  entries.  1914.  General.) 
1450a  Naumann,  Einab.  Cm  jftrnets  f5r- 
ekomstsfttt  i  limniska  avlagrin- 
gar,  med  sftrskild  h&nsyn  till 
pyritens  bildningsfdruts&ttnin- 
gar  och  upptr6dabde  d&ri.  Stock- 
holm, 1919,  47  pp.  Sweden.  Sver. 
geol.  Undersdk.,  C.  289.  Arsbok 
12  (1918)  no.  6.  (Literatur.  43- 
45.  35  entries.  1873-1918.  Re- 
gional.) 

1451  NicoLAU,  Th.    Untersuchungen  an 

den  eisenfUhrenden  gesteinen  der 
insel  Disko.  Med.  Gr0nland,  24, 
1901:  217-218.  (18  entries. 
1872-97.     Regional.) 

1452  ^BOBNORSN,    F.    R.      J&mmalms- 

f6rekomstema  vid  Ruoutevare 
och  Vallatj.  Sweden.  Sver.  geol. 
unders6k.  C,  No.  230.  Arsbok  4 
(1910).  no.  2:44,  62.  (29  entries. 
1804-1910.  Regional.) 
See  260,  389.  587,  620.  624,  1104a, 
1199,  1274,  1370,  1371,  1377, 
1382,  1437,  1481.  1511a,  1560, 
1590,  1726,  1726a,  1740a,  1763, 
1764,  1768,  1769.  1769a,  1847, 
1895,  1902.  1903,  1904,  1955, 
1974,  1979,  1979a,  2019.  2031, 
2130,  2196,  2197,  2351,  2361, 
2395,  2447.  2461,  2510,  2542, 
2569,  2572.  2629.  2657a,  2774, 
2787,  2833,  2896,  2904,  2905. 
ntOHSTOHBS. 

1453  Cadman.   John.     The  occurrence, 

mode  of  working,  and  treatment 
of  the  ironstones  found  in  the 
North  Staffordshire  coalfield. 
Inst.  M.  E.,  Trans.  22,  1901-02: 
89.     (5     entries.  1686-1886. 

Regional.) 


*Not  seen. 


IRRIGATIOH. 

1454  Nbwbix,  F.  H.,  eosip.  P^of,eeding8 

of  second  conference  of  engineers 
of  the  Reclamation  Service  with 
accompanying  papers.  Wash- 
ington. 1905.  267  pp.  U.  S.  Geol. 
Surv.,  Water-supply  Paper  146. 
(List  of  papers.  256-261.  154 
entries.  1892-1905.  General. 
A  list  of  technical  papers  by 
members  of  the  Reclamation 
Service.) 
3m  al»o  WATER  SUPPLY. 
ISOMORPHISM. 

1455  Hlawatsch.  C.    Bemsrkungen  sur 

Definition    des    Isomorphismus. 
Zeit.  f.  Kryst..  51. 1913:  417--420. 
(119    entries.     1818-1910.    Gen- 
eral.) 
ITALY. 

1456  *Anqbli8  d'Ossat.  G.  db.      Studio 

bibliografica  sull'origine  del- 
I'Acqua  Vergine  (Roma).  Bol. 
nat.  Siena.  27.  1907:  25-27,  33- 
36,  57-61.  65-69,  73-76.  Estr. 
1-18. 

1457  Baltsbr,  a.    Geologic  der  Umge- 

bung  des  Iseosees.  Geol.  u. 
palaeont.  Abh..  9  (n.f.  5)  1901-07: 
111-112.  (50  entries.  1858-190L 
Regional.) 

1458  Bbntivoolio,  T.    BiUiografia  geo- 

mineralogica  e  paleontologica 
delle  provincie  di  Modena  e 
Reggio-Emilia.  Soc.  nat.  mat. 
Modena.  AtU:  •1469-1900.  v. 
33.  1901:  1-179.  1901-05.  v. 
11.  1909:  1-28.  (98  entries. 
(1469-1905.        Regional.) 

1459  BOlow.  E.   v.     Die   Val-Trompia 

Linie  von  Collio  bis  sum  Mte. 
Guglielmo.  Deutsch.  geol.  Ge- 
seU.,  Zeit.  69,  1917:  287-289. 
(41  entries.  1855-1914.  Re- 
gional.) 

1460  Cacciamali,  G.  B.     Bradisismi  e 

terremoti  della  regione  Bena- 
cense.  Soc.  geol.  ital.,  Bol.  21, 
1902:181-182.  (12  entries.  1891- 
1901.     Regional.) 

1461  Cambbana,  E.,  and  Galdi,  B.     I 

gUacimenti  petroleiferi  del- 
TEmilia.  Bologna,  1911,  334  pp. 
Italy.  Com.  geol.,  Mem.  carta 
geol.  14.  (BiU.,  311-321.  223 
entries.      1840-1910.    Regional.) 

1462  Cbavbri,  Michelb.    Avansi  fossili 

animale  e  vegetali  di  Civessano 
alle  Fornaci  nel  Trentino.  Soc. 
geol.  ital.,  BoU.  30.  1911:  887- 
894.  (89  entries.  1779-1902. 
Regional.) 

1463  Cravbri,  M.    BiUiografia  soienti- 

fica  della  Val  Vigeaso.     Giom. 
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seol.  prmk.,  10,  1012:  11-13. 
(20  entries.  1820-1012.  Re- 
gional.) 

1464  Cbavkbi,  M.    Biblioffrafia  ecienti- 

fica  OsBolana  conoemente  la 
Geologia  pura  ed  applicata,  la 
Petrografia,  la  Paleontologia.  8oc. 
geol.  ital..  BoU.  30,  1011:  231- 
244.  (178  entries.  1812-1011. 
Regional.) 

1465  Cbatbbi,  M.     Saggio  di  geo-idro- 

grafia  sotterranea  deU'Oasola. 
Soc.  geol.  ital.,  BoU.  33,  1014: 
302-304.  (36  entries.  1880-1014. 
Regional.) 
1460  Crik6,  Skbastiano.  BiUiografia 
storicoHicientifica  dell'Etna.  Ac- 
oad.  sei.  nat.  Catania,  Atti.  ser. 
4,  20.  Mem.  6,  1008:  1-00.  (ea 
1,200  entries.  1641-1007.  Re- 
gional.) 

1467  Dainslli,  Giotto.      L'Eoeene  fri- 

ulano.  Firenie,  1015,  721  pp. 
(BiU.,  6-13.  60  entries.  1748- 
1013.      Regional.) 

1468  Fabiani,   R.,   and   SrsyANiNi,   G. 

Monografia  sui  terreni  teriiari 
del  Veneto.  Padua  Univ.  Mem. 
inst.  geol.,  3,  1015:  317-332, 
614-621.  (1.086  entries.  1721- 
1015.     Regional.) 

1469  Franghi,  S.   BiUiografia  ragionata 

dei  principali  lavori  concementi 
la  cronologia  dei  terreni  a  "facias 
piemonteee"  (sona  delle  pietre 
verdi,  schistes  lustres,  BOndner- 
schiefer,  SchieferhOlle).  Italy.  R. 
Com.  geol.,  BoU.  40,  1000:  552- 
501.  (128  entries.  1861-1008. 
Regional.) 

1470  *Frisoni,  Antonio.    Saggio  di  una 

biUiografia  scientifica  deUa  Lig- 
uria.  Geografia  e  storia  naturale. 
Soo.  lig.  Boi.  nat.  Genova,  BoU. 
18,  1007:  130-150;  10,  1008;  80- 
06,  153-171;  20,  1000:  104-200; 
21,  1010:  144-160;  22,  1011:  55- 
68. 

1471  GioNOXTX,    Maubicb.    Les   forma- 

tions marines  pliocenes  et  quater- 
naires  de  I'ltalie  du  sud  et  de  la 
SicUe.  Lyon.  Univ.,  Ann.  1. 
36,  1013:  667-686.  (246  entries. 
1870-1012.     Regional.) 

1472  Gortani,   Michblb.      BibUografia 

geologica  ragionata  del  FriuU 
(1737-1005).  Soc.  geol.  ital., 
Bol.  25,  1006:  384-110.  (383 
entries.     1737-1005.     Regional.) 

1473  G«NTHBR,  R.  T.     A  bibUography 

of  topographical  and  geological 
works  on  the  Phlegraean  fields. 


*Not  seen. 


1475 


1476 


London.  1008,  100  pp.  (oa  2,200 
entries.  B.  C.  167-1007.  Re- 
gional.) 
1474  GuiDB  ALLB  BSCUB8XONI  del  XXX 
Congresso  della  Societll  geologica 
ItaUana.  Soc.  geol.  ital.,  BoU. 
30,  1011:  Izzvii-lzzzii,  zcvii-oii, 
ezio-czz.  (185  entries.  1725- 
1011.  Regional.  Report  con- 
tains three  bifaUographies  of 
the  foUowing  regions:  Valsassina, 
Gruppo  deUe  Grigno,  Monte 
Barro.) 

^Italt.  Minibtbbo  dbgu  atfabi 
BSTBBi.  Diresione  degU  lAari  ool- 
oniali.  Racoolta  di  pubbUca- 
■ioni  coloniaU  itaUane.  Primo 
indice  bibUografico.  Roma,  1011. 

Italt.  R.  Comitato  gbolooico. 
BiUiografia  geologica  itaUana. 
/to  BoU.: 

1804,  V.  26:  144.  222-240,  346-382. 
477-500. 

1805,  y.  27:  113-126,  204-228, 
333-364,422-475. 

1806,  y.  28:  71-118.  184-206,  284- 
302. 372-412. 

1807,  v.  20:  130-160,  285-321. 

1808,  V.  30:  61-125,  160-203,  260- 
200,353-380. 

1800.  V.  31:  88-114,  180-226.  278- 
323,385-428. 

1000,  V.  32:  04-124,  170-180,  227- 
285.  324-402. 

1001,  V.  33:  46-84,  125-144,  202- 
241,330-368. 

1002,  V.  34:  55-100,  151-173,  277- 
203. 370-403. 

1003,  V.  35:  76-118,  268-325,  380- 
436. 

1004,  y.  36:  6^-84,  121-171.  216- 
251, 316-348. 

1005,  y.  37:  61-84,  238-250.  320- 
350. 

1006,  v.  38:  57-88,  100-136,  230- 
272,344-421. 

1007,  y.  30:  45-70,  120-160,  223- 
258,301-327. 

1008,  v.  40:  73-106,  101-230, 
355-300,     503-630. 

1000,  y.  41:  03-110,  20K223. 
341-372.450-500. 

1010.  y.  42:  1-141. 

1011.  y.  43:  1-156. 

1012.  v.  44:  60-154. 

1013.  y.  45:  1-106. 

1014.  V.  46:   1-112. 

(5.070  entries.  1804-1014.  Re- 
gional.) 
1477  *Jaja,  Goffbkdo.  BibUografia 
scientifica  per  uno  studio  fisio- 
grafico  deUa  regione  deUa  Nera 
(Italia  centrale).   Roma,  1004. 
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1478  Mbli,  Romolo.     Apunti  seologici 

prid  in  una  gita  da  Stilo  a  Serra 
8.  Bruno  (Calabria).  Pont. 
Aooad.  rom.  Lincei,  Atti.  71, 
1018:  76-94.  (72  entries.  1763- 
1017.     Footnotes.) 

1479  Mblx,  R.  Materials  per  una  biblio- 

grafia  scientifica  del  Uttorale 
Romano  .  .  .  Soo.  geol.  ital., 
BoU.  28.  1904:  xliii-cxxvi.  (251 
entries.     1622-1903.     Regional.) 

1480  MoDBRNi,  P.      Contribuiione  alio 

studio  geologico  dei  Vuloani 
Vulsini.  Bibliosprafia  geologica  ed 
idrologica  .  .  .  (sxno  al  1898), 
Italy.  Com.  geol.,  BoU.  35. 
1904:  253-262.  (150  entries. 
1678-1898.     Regional.) 

1481  MOllkb,    F.    p.     Die   Magneteis- 

enerilagerstAtten  von  Cogne  (Pie- 
mont).  Zeit.  f.  prak.  Geol.,  23, 
1915:  180.  (14  entries.  1784- 
1914.  Regional.) 

1482  NoYARBBB,    ViTTOBio.     I    terreni 

miocenici  di  Val  di  Bruna  (Mar- 
emma  Toscana)  ed  i  loro  giaci- 
menti  di  lignite.  Italy.  Ck>m. 
geol.,  BoU.  39,  1908:  4-6.  (26 
entries.  1843-1907.  Regional.) 

1483  Ob£i,  D.    I  terreni  agrari  del  terri- 

torio  di  Grotte  di  Castro.  Georn. 
geol.  prak.,  5,  1907:  95-98.  (63 
entries.  1886-1905.  Regional.) 

1484  Parona,  C.  F.    La  fauna  coraUi- 

gena  del  cretaceo  dei  Monti 
d*Ocre  neU  'abrusso  Aquilano. 
Roma,  1909,  242  pp.  Italy. 
Com.  geol.,  Mem.  carta  geol.  5, 
pt.  1.  (Bibl.,  5.  19  entries.  1877- 
1908.      Regional.) 

1485  Parona,  C.  F.,  and  Bonarblli,  G. 

FossUi  albiani  d'EscragnoUes,  del 
Nissardo  e  della  Liguria  ocd- 
dentale.  Palaeont.  ital.,  2, 1896: 
63-64.  (49  entries.  1678- 
1895.     General.) 

1486  PiAZ,    G.    Dal.      Studi   geologici- 

petrografici  intorno  ai  colli  Eug- 
anei.  Riv.  min.  e  crist.,  16, 
1896:51-61.  (144  entries.  1606- 
1893.   Regional.) 

1487  Prbvbr,  p.  L.     Aper^u  g6ologique 

sur  la  CoUine  de  Turin.  Soo.  g6ol. 
France,  M6m.  5th  ser.  1,  no.  2, 
1907:52-48.  (269  entries.  1757- 
f906.  Regional.) 
1487a  Rabsmuss,  Hans.  Beitr&ge  sur 
stratigraphie  und  tektonik  der 
sUddstUchen  Alta  Briansa.  Jena, 
1912,  128  pp.  Geol.  u.  pal&ont. 
Abh.,  n.  f.  10,  hft.  5.    (Literatur, 


*Not  seen. 


1488 


1489 


1490 


1491 


1492 


1493 


1494 


1494a 


1495 


1496 


1497 


1497a 


4-9.       222    entries.        1912-10* 
Regional.) 

Rbinhold,  Th.  Die  Goldpyrit- 
g&nge  von  Brusson  in  Piemont. 
Naturf.  Gesell.  Basel.  Verb.  27, 
1916:  84-85.  (36  entries.  1786^ 
1913.  Regional.) 
*RnMOB,  Sbbastiano,  and  Liot, 
Paolo.  Bibliografia  geologica 
della  provincia  di  Vicensa.  Club 
alpino  italiano,  Sesione  di  Vi- 
censa. Carta  e  bibliografia 
geologica  deUa  provincia  di  W' 
oensa.   Vicensa,  1901,  pp.  1-10. 

Sabatini,  V.  I  vulcani  dell  'ItaUa 
centrale  e  i  loro  prodotti.  I-II. 
Roma,  1900-1912.  392 +636  pp. 
Italy,  Com.  geol.,  Mem.  carta 
geol.  10,  15.  (670  entries.  1553- 
1912.     Regional.) 

Sacoo,  Fbdbrico.  L'Appennino 
meridionale.  Soc.  geol.  ital., 
BoU.  29,  1910:  287-296.  (230 
entries.    1776-1910.    Regional.) 

Sacco,  F.  Gli  Abrussi.  Soc.  geol* 
ital..  BoU.  26.  1907:  447-460. 
(258  entries.  1689-1907.  Re- 
gional.) 

Sacco,  Fbdbrico.  H  Finalese. 
Accad.  sci.  Torino,  Atti.  55. 1919- 
20:  531-535.  (86  entries.  1781- 
1909.     Regional.) 

Sacco,  Fbdbrico.  II  Molise.  Soc 
geol.  ital.,  BoU.  27.  1908:  534- 
538.  (79  entries.  1641-1908. 
Regional.) 

Sacco.  Fbdbrico.  La  Puglia. 
schema    geologico.      Soc.    geol. 

*  ital..  BoU.  30.  1911:  609-637. 
(350  entries.  1703-1910.  Re- 
gional.) 

Sacco.  Fbdbrico.  La  questions 
eo-miocenioa  deirAppennino. 
Soc.  geol.  ital..  BoU.  25.  1906: 
117-127.  (154  entries.  1842- 
1905.     Regional.) 

SiLVBSTRi,  A.  Nuove  notisie  sui 
foBsili  cretacei  deUa  contrada 
Calcasacco  presso  Termini-Imer- 
ese  (Palmero).  Palaeont.  ital., 
18.  1912:  51-52.  (26  entries. 
1905-10.     Regional.) 

SoCiAtA    OiOLOOIQUB    DB    FraNCB. 

Reunion  extraordinaire  ...  en 
Italie.  a  Turin  et  a  G^nes  .  .  . 
BibUographie.  lu  Bull.  4th  ser. 
5,  1905:  812-815.  (65  entries. 
1814-1905.  Regional.) 
STBrANiNi,  G.  FossUi  del  Neogene 
Veneto.  Pt.  2.  Brachiopoda- 
Echinodermata.  PalAont.  ital., 
25,  1919:  166-171.  (197  entries. 
1782-1914.      Regional.) 
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14M 


1499 


1500 


1501 


1502 


1503 


1504 


1505 


JADB. 
1506 


1506a 


Btblla,  a.  Descrinone  geognoa- 
tioo-agrarU  del  colle  Montello 
(Provincia  di  Treviao).  Roma, 
1902,  82  pp.  Italy.  Com.  geol., 
Mem.  carta  geol.  11.  (Bibl., 
[zi].  8  entries.  1874-1900.  Re- 
giomil.) 

Stella,  A.  I  giacimenti  metalliferi 
dell'Oflsola.  Italy.  Com.  Geol., 
BoU.  37.  1906:  267-271.  (19 
entries.     1786-1906.     Regional.) 

Stblla,  a.  Studii  sulla  idrologia 
flotterranea  della  pianura  del 
Po.  Roma,  1916,  161  pp.  Italy. 
Com.  geol.,  Mem.  carta  geol. 
17.  (Bibl.,  iz-zi.  48  entries.  1874- 
1914.      Regional.) 

ToLDo,  Giov.  Note  preliminari 
sulle  oondiiioni  geologiche  dei 
oontrafforti  appenninoi  oompresi 
fra  il  Sillaro  e  11  Lamone.  Soc. 
geol.  ital.,  Boll.  24,  1905:  343- 

346.  (51  entries.  1846-1904. 
Regional.) 

ToiiMABi,  A.  I  fossili  della  luma- 
chella  triasica  di  Ghegna  in 
Valsecca  presso  Ronoobello.  Part 
II.  Palaeont.  ital.,  19.  1913: 
100-101.  (52  entries.  1841- 
1912.        Regional.) 

Vbrbz,  a.,  and  Lanzi,  L.  L'Uomo 
preistorico  nella  Conca  di  Temi. 
Soc.  geol.  ital.,  BoU.  29,  1910: 
154-155.  (16  entries.  1470- 
1909.     Regional.) 

Viola,  C.  II  Monte  Circeo  in 
provincia  di  Roma.  Italy.  Ck>m. 
geol.,  BoU.  27,  1896:  161-171. 
(59  entries.  1784-1894.  Foot^ 
notes.) 

Washinqton,  H.  S.  The  Roman 
Comagmatio  region.  Washing- 
ton, D.  C,  1906, 199  pp.  Carnegie 
Inst.  Wash.,  Publ.  57.  (Bibl., 
192-194.  66  entries.  1841-1905. 
Regional.) 

See  78,  79,  146,  179,  180,  181,  182, 

347,  372,  380,  388,  489,  648,  723, 
809,  836,  867, 951,  951a,  952, 953, 
959,  966,  1070,  1120,  1149,  1150, 
1151, 1326,1573, 1590, 1600, 1632, 
1641, 1686, 1784,2062, 2187, 2291, 
2384,  2386,  2399,  2662.  2811a, 
2845. 

[Bishop,  H.  R.].  The  Bishop  col- 
lection; investigations  and  studies 
in  jade.  2  vols.  New  York. 
1906.  (Bibl.  vol.  1:  267-60. 
42  entries.  1827-1898.  General.) 
Blbbck,  a.  W.  G.  Die  Jadeit- 
lagerstAtten    in    upper    Burma. 


♦Not 


JAPAH. 

JAVA. 

1507 


Zeit.  f.  prak.  Geol.,  1  907:  841 

(16  entries.      1837-1906.      Re- 

gional.) 

See  491,  671,  837,  1641,  2254. 


Mabtin,  K.  Einige  aUgemeinere 
Betrachtungen  fiber  das  Tertiftr 
von  Java.  Geol.  Rundsch.,  4, 
1913:  172-173.  (39  entries. 
1853-1912.       Regional.) 

1508  Marten,   K.      Voriufiger  Bericht 

fiber  geologische  Forsohungen  auf 
Java.  Zweiter  Tell.  Leiden. 
Geol.  R.  Mus.,  Samml.  I.  9. 1911- 
1914:  111-112.  (16  entries. 
1864-1912.      Regional.) 

1509  WicHMAMN,   Abthur.      Der  Aus- 

bruch  des  Genung  Ringgit  auf 
Java  im  Jshre  1593.  Deutsch. 
geol.  GeseU.,  Zeit.  52,  1900: 
65^-660.  (34  entries.  1597- 
1896.  Regional.) 
See  822,  2758,  2759. 
JOIHTS. 

1510  WooDwoBTH,  J.  B.    On  the  frao- 

tiire  system  of  joints,  with 
remarks  on  certain  great  frac- 
tures. Boston  Soc.  Nat.  Hist., 
Proc.  27,  1897:  183.  (16  entries. 
1847-95.  General.) 
JUOO-8LAVIA. 

1511  *PoBCH.  A.     Literatur  fiber  Raibl. 

In  G6gl,  W.  Geologisch-berg- 
m&nnische  Karten  mit  profilen 
von  Raibl  nebst  BUdern  von  den 
Blei-  und  ZinklagerstAtten  in 
Raibl.     Wien,  1903:  33-38. 

1511a  Wbndkbobn,  B.  A.  Die  Kup- 
ferers-  ind  Limonit-LagerstAtten 
von  Migdan-Pek  in  Serbien. 
Zeit.  f.  prak.  Geol.,  20,  1912:  266. 
(38  entries.  1830-1910.  Re- 
gional.) 
See  129,  130, 131, 369,  386, 397, 484. 
1511,   1590.  1781.  , 

JURA  M0UHTAIH8.  /^  ^  vr  w  t   -    v  ■ . « ' 
See  831,  848,  84^,  1215,  2520, 2612a, 
2886. 

1511b  Amsleb,  Alprbd.  Tektonik  des 
Staffelegg-Gebietes  und  Betrach- 
tungen fiber  Bau  und  Entstehung 
des  Jura  Ostendes.  Edogae  geol. 
Helv.,  13,  1915:  378-80.  (28 
entries.     1813-1912.     Regional.) 

1511c  Mt^HiABBO,  Max.  Vorlafifige  Mit- 
teilungen  fiber  die  Stratigraphie 
des  Braunen  Jura  in  nord- 
Bchweiserischen  Juragebirge. 
Edogae  Geol.  Helv.,  6,  1900: 
330-31.  (26  entries.  1838-98. 
Regional.) 

15 lid  *RoLUBBB,  Loun.  Les  fades  du 
Dogger  dans  le  Jura  et  les  regions 
voisines.     Geneve,  1911. 
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151  le  ScRMiiyT,  C.  Ueber  tertiAre  Sub- 
swasserkalke  im  WeBtlichen  Jura. 
Cent.  f.  Min.,  1904:  609-11. 
(35  entries.  1838-1903.  Re- 
gional.) 

JURASSIC. 

1512  Anthys.     Ebnbt.    Die     liaaoflche 

Flora  dee  Horeansteina.  Stock, 
holm,  1919,  69  pp.  Sven- 
Vetenakap.  Handl.,  69,  no.  8. 
(Literature,  6^-66.  163  entries. 
1820-1918.     General.) 

1513  B0008LOWSKT,    N.     Der    Rjasan- 

Horisont,  seine  Fauna,  seine 
stratisraphischen  Besiehungen 
'  und  sein  wahrscheinliohes  Alter. 
In  Russia.  Mat6r.  g6ol.  Russ. 
18,  1897:  5-8.  (50  entries. 
1840-92.      Regional.) 

1514  DacquA,  E.    Die  Stratigraphie  des 

marinen  Jura  an  den  Rftndem 
des  Pasifischen  Oieans.  Geol. 
Rundsch.,  2,  1911:  464-466. 
(53  entries.  1881-1911.  Gen- 
eral.) 
1514a  Ebnz,  Abthur.  Das  Rhftt  im 
Sohweiserisohen  Jura.  Edogae 
geol.  Helv.,  11,  1910:  53-4. 
(42  entries.  1838-1908.  Re- 
gional.) 

1515  Erasbbr,  Cabl.     M&nnliche  Wil- 

liamsonien  aus  dem  sandstein- 
schiefer  des  unteren  Lias  yon 
Steierdorf  im  Banat.  Akad. 
Wissensch.  Wien,  Denk.  93, 1917: 
14.  (15  entries.  1857-1913. 
General.) 

1516  MooK,  C.  C.     A  study  of  the  Mor- 

rison formation.  N.  Y.  Acad. 
Sci.,  Ann.  27,  1916:  172-191. 
(245  entries.  1821-1915.  Re- 
gional.) 

1517  Oppbnhbimbr,  Josef.     Der  Malm 

der  Schwedenschanse  bei  BrQnn. 
Beitr.  Pal&ont.  Oesterr-Ung.,  20, 
1907:  222-223,  228-230.  (105 
entries.     1813-1907.     General.) 

1518  Salfbld,     Hans.     Fossils     Land- 

Pflansen  der  R&t-  und  Jurafor. 
mation  Sfldwestdeutschlands. 
Palaeontographica,  54, 1907: 201- 
203.  (73  entries.  1828-1905. 
General.) 

1519  Salfbld,   Hanb.     Die   Gliederung 

des  oberen  Jura  in  Nordwesteu- 
ropa  yon  den  Schichten  mit  Peri- 
9pinete8  MarteUi  Oppel  an  auf- 
w&rts  auf  Grund  von  Ammoniten 
...  N.  J.  f.  Min.,  B.  B.  37, 
1914:  241-246.  (70  entries. 
1836-1913.     Regional.) 

1520  ScHLUNCK,  Johannes.     Die  Jurai 

bildungen  der  Weserkette  be- 
Labbecke  und  Preussisoh-Olden- 


dorf.  Prussia.  Geol.  Landes- 
anst.,  Jahrb.  25,  1907:  93- 
94.  (21  entries.  1824-1902. 
Regional.) 

1521  ScBMiDT,    Mabtin.    'Ober   oberen 

Jura  in  Pommern.  Beitr&ge  sur 
Stratigraphie  und  Pal&ontologie. 
Berlin,  1905,  222  pp.  Prussia. 
Geol.  Landesanst.,  Abh.  n.  f. 
41.  (Literature,  212-222.  158 
entries.     181^1904.     Regional.) 

1522  Schmibbbb,  Thbodob.   Das  Alters- 

verh&ltnis  der  Stufen  «  und  f 
des  weiasen  Jura.  Deutsch.  geol. 
GeseU.,  Zeit.  54,  1902:  603-607. 
(104  entries.  1809-1901.  Re- 
gional.) 

1523  Sbwabd,  a.  C.     The  Jurassic  flora 

of  Sutherland.  Roy.  Soc.  Edinb., 
Trans.  47,  pt.  4,  1911:  704-706. 
(113  entries.  1851-1910.  Gen- 
eral.) 

1524  Sbwabd,    A.    C.    Jurassic    plants 

from  Amurland.  St.  Petersbourg, 
1912,  34  pp.  Russia.  Com.  gtel., 
M6m.  n.  s.  81.  (BiU.,  33^34. 
(25  entries.  1877-1911.  Re- 
gional.) 

1525  Sbwabd,    A.    C.     Jurassic    plants 

from  Caucasia  and  Turkestan. 
St.  Petersbourg,  1907,  48  pp. 
Russia.  Com.  g^l.,  M6m.  n.  s. 
38.  (BiU.,  45-48.  92  entries. 
1825-1907.     General.) 

1526  Sbwabd,    A.    C.    Jurassic    plants 

from  Chinese  Dsungaria,  col- 
lected by  Professor  Obretschew. 
St.  Petersbourg,  1911,  61  pp. 
Russia.  Com.  g(6ol.,  M6m.  n.  s. 
75.  (BiU.,  59-61.  55  entries. 
1828-1911.     Regional.) 

1527  Sbwabd,    A.    C.     Notes   on   some 

Jxirassic  plants  in  the  Manches- 
ter Museum.  Manchester  Phil. 
Soc,  Mem.  and  Proo.  44,  1900: 
25-27.  (40  entries.  1836-96. 
General.) 

1528  Sbwabd,   A.   C.     On  a  collection 

of  Jurassic  plants  from  Victoria. 
Vict.  Geol.  Surv.,  Rec.  1,  pt.  3, 
1904:185-187.  (64  entries.  1828- 
1902.    General.) 

1529  Sbwabd,  A.  C,  and  Bancboft.  N. 

Jurassic  plants  from  Cromarty 
and  Sutherland,  Scotland.  Roy. 
Soc.  Edinb.,  Trans.  48,  pt.  4, 
1913:  887-888.  (35  entries. 
1856-1912.     Regional.) 

1530  Sbwabd,  A.  C,  and  Thomas,  H.  H. 

Jurassic  plants  from  the  Bala- 
gansk  district,  goyemment  of 
Irkutsk.  St.  Petersbourg.  1911, 
[23]   pp.      Russia.    Com.   g6ol., 


Digitized  by 


Google 


IN  GEOLOGY:  MATHEWS 


103 


M6m.  n.  s.  73.  (Bibl..  [23].  12 
entries.    1876-1911.    Regional.) 

1531  Thomas,  H.  H.     The  Jurassic  flora 

of  Kamenka  in  the  district  of 
^  ^\  y.  i  Isium.  St.  Petersbourg,  1911, 
96  pp.  Russia.  Com.  gM.,  M6m. 
n.  s.  71.  (BiU.,  9a-96.  49  entries. 
1804-1911.     Regional.) 

1532  WzBLAND,  G.  R.    La  flora  liasica 

de  la  Mizteca  Alta.  M6zico, 
1914,  166  pp.  Mexico.  Inst, 
geol.,  Bol.  31.  (Literature,  124- 
126.  160-162.  64  entries.  1834- 
1913.  General.) 
See  123,  197,  217,  220,  226,  227, 
266,  283, 336,  442.  463,  493.  496, 
667b,  668,  831,  849a,  863,  886, 
890,  894,  977.  1016,  1020,  1126, 
1136,  1164,  1180,  1219.  1334, 
1344,  1387,  161 Id,  1616,  1676, 
1682.  1683,  1684,  1711,  1712, 
1784,  1798,  1827,  1828,  2067a, 
2068,  2069,  2076,  2082,  2093. 
2163,  2184,  2186,  2191,  2196, 
2197,  2206,  2234,  2262,  2296, 
2420,  2476,  2614,  2620,  2622, 
2623,  2689,  2691,  2694,  2697, 
2626,    2639,   2884,  2887. 

KAI8BR  WILHXLMS-LAHD.    See  NEW 
GUINEA. 

KAMBRUH.     See    104,    107,    1663. 

KAH8AS. 

1533  Adams,  G.  I.,  Girtt,  G.  H.,  and 

Whitb,  Dayio.  Stratigraphy 
and  paleontology  of  the  Upper 
Carboniferous  rocks  of  the  Kan- 
sas section.  Washington,  1903, 
123  pp.  U.  S.  Geol.  Surv., 
Bull.  211.  (PuW.,  17-27.  26 
entries.    1868-1901.    Footnotes.) 

1534  RooBRs,  A.   F.      Minerals  of  the 

Galena-Joplin  lead  and  lino  dis- 
trict. Kansas  Geol.  Surv.,  Vol. 
8.  1904:  606-609.  (21  entries. 
1873-1900.     Regional.) 

1535  TwBNHorBL,  W.  H.     The  Ck>man- 

chean  of  central  Kansas.  Kan- 
sas Acad.  Soi.,  Trans.  28,  1918: 
223.  (16  entries.  1868-1906. 
Regional.) 
See  666, 862, 1362,  2016, 2379,  2772. 
2920. 
KAOLIHi 

1536  Babnitsks,  J.  E.     Hhet  das  Vor- 

kommen  der  Porsellanerde  bei 
Meissen  und  Halle  a.  S.  Zeit.  f. 
prak.  Geol..  17,  1909-467.  (22 
entries.      1862-1908.      Select.) 

1537  GbAnwall,     K.     A.       Nord6stra 

Sk&nes  kaolin-  och  kritbildningar 
samt  deras  praktiska  anv&nd- 
ning.  Stockholm,  1916,  186  pp. 
Sweden.  Syer.  geol.  Unders6k., 
C.  261.    Arsbok  8  (1914),  no.  2. 


(Literature.  183-186.  37  entries 
1767-1913.     Regional.) 

1538  HowB,  J.  A.     A  handbook  to  the 

collection  of  kaolin,  china-clay 
and  china-stone,  in  the  Museum 
of  practical  geology.  .  .  London, 
1914,  271  pp.  (Bibl.,  264-269. 
166  entries.  1873-1914.  Gen- 
eral.) 

1539  R6BLSR,  H.    Beitrftge  lur  Kennt- 

niss  einiger  Kaolinlagerst&tten. 
N.  J.  f.  Min.,  B.  B.  14,  1901:  231- 
243.  (303  entries.  1792-1901. 
General.) 

1540  Stahl,  ALrBBD.     Die  Verbreitung 

der  KaolinlagerstAtten  in 
Deutechland.  Berlin,  1912,  136 
pp.  Arch.  LagerstAttenf.,  12. 
(Literature,  v-viii.  107  entries. 
1830-1911.  Regional.) 
See  1427b. 
KARST. 

1541  NOPCBA,  F.  Baron,   Karsthypothe- 

sen.  Austria.  Geol.  Reichs- 
anst.,  Verb.  1918:  123.  (14  en- 
tries.      1896-1916.     General.) 

1542  Tbppnsb,  W.       Die  Karstwawier 

frage.    Geol.  Rundsch.,  4,  1913: 
424-426.  (60  entries.  1878-1913. 
General.) 
See  369,  647,  648. 

KASHMIR.    iSm  INDIA. 

KATANGA.      See  BELGIAN  KONGO. 

KBHTUCKT. 

1543  AsHLBT,  G.  H.,  and  Glbnn,  L.  C. 

Geology  and  mineral  resources 
of  part  of  the  Cumberland  Gap 
coal  field,  Kentucky.  Washing- 
ton, 1906,  239  pp.  U.  S.  Geol. 
Surv.,  Prof.  Paper  49.  (Liter- 
ature, 13-14.  8  entries.  1888- 
1902.      Regional.) 

1544  J1LL6ON,  W.  R.     A  Inbtiography  of 

Kentucky  petroleum,  natural  gas, 
asphalt  and  oil  shale.  Ky.  Dept. 
Geol.  and  Forest.,  Bull.  ser.  6, 
4,  1920:  262-262.  (129  entries. 
1866-1920.     Regional.) 

1545  JzLLSON,  W.  R.     A  bibliography  of 

the  several  books,  reports,  papers 
and  maps  relating  to  geology. 
Frankfort,  Ky.,  1920,  7  pp.  Ky. 
Geol.  Surv.,  Ser.  6  (Pamphlet  1). 
(33  entries.  1917-20.     Regional.) 

1546  Matbon,  G.  C.     Water  resources 

of  the  Blue  Grass  region,  Ken- 
tucky .  .  .  Washington,  1909. 
223  pp.  U.  S.  Geol.  Surv., 
Water-supply  Paper  233.  (List  of 
papen  .  .  .  8-9.  36  entries. 
1866-1906.     Regional.) 

1547  MiXiLBB,   A.   M.     The  geology  of 

Kentucky.  Bibliography  of  Ut- 
sratore  referring  to  the  geology 
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of  Kentucky.  180&-1919.  Ey. 
Qeol.  Sunr.,  Ser.  V.  Bull.  2, 
1919:  351-392.  (536  entries. 
1809-1919.     Regional.) 

1548  Scott,  D.  H.,  and  Jeftbbt,  E.  C. 

On  fossil  plants,  showing  struo- 
ture,  from  the  base  of  the  Way- 
erley  shale  of  Kentucky.  Roy. 
Soc.  Lond.,  Phil.  Trans.  B.  205, 
1914:  366-367.  (20  entries. 
1856-1913.     Citations.) 

1549  Shaw,  E.  W.,  and  Matbbb,  K.  F. 

The  oil  fields  of  Allen  county 
Kentucky  with  notes  on  the  oil 
geology  of  adjoining  counties. 
Washington,  1919,  126  pp.  U.  S. 
Geol.  Suit.,  BuU.  688.  (BiU., 
8-15.  18  entries.  1866-1918. 
Regional.) 

1550  Ulbich,  E.  O.,  and  Smith,  W.  S.  T. 

The  lead,  sine,  and  fluorspar  de- 
posits of  western  Kentucky. 
Washington,  1905,  218  pp.  U.  S. 
Geol.  Surv.,  Prof.  Paper  36. 
(Literature,  16-21.  11  entries. 
1818-1902.  Footnotes.) 
8m  728,  729,  739,  751,  859,  1299, 
2160, 2657, 2920. 
KOREA. 

1551  Yabb,  H.     Mesosoic  plants  from 

Korea.    Tokyo.  Univ.  Coll.  Sci., 
Joum.  20,  art.  8,   1905:  55-58. 
(58  entries.     1838-1904.     Gen- 
eral.) 
iSee837. 

LAKE  DISTRICT.     (England).     See  1028. 

LAKES. 

1552  Jbhu,  T.  J.    A  bathymetrical  and 

geological  surrey  of  the  lakes  of 
Snowdonia  and  eastern  Carnar- 
vonshire. Roy.  Soc.  Edinb., 
Trans.  40-11,  1901-02:  420-423. 
(12  entries.  1874-1900.  Re- 
gional.) 

1553  Lbvbbbtt,  Fbank.     Report  on  the 

surface  geology  of  Alcona 
County,  Michigan.  Mich.  Geol. 
Surv.,  Rept..  1901:  51-53.  (54 
entries.  1850-1901.  Footnotes.) 
See  1881,  1882,  1883. 
LAMELLIBRANCHIATA. 

1554  BOhm ,  Joh.  Z\isammenstellttng  der 

Inoceramen  der  Kreideformation. 
Prussia.  Geol.  Landesanst  Jahrb. 
32-1,  1913:  376-386.  (121 
entries.     1813-1911.      General.) 

1555  Ethebidob,  R.,  jr.,  and  Dun,  W.  S. 

A  monograph  of  the  Carbonif- 
erous and  Permo-Carboniferous 
invertebrata  of  New  South 
Wales.  Vol.  II.— Pelecypoda. 
Part  II. — Eurydesma.  Sydney, 
1910,  75  pp.  New  South  Wales 
Geol.  Surv.,  Mem.  Pal.  5.    (His- 


tory of  Eurydesma,  41-46.  30 
entries.     1838-1903.  Footnotes.) 

1556  HsiTNia,  Andebs.     Revision  of  la- 

melliln'anchiaterna  i  Nilssons 
"Petridicata  suecana  forma- 
tionis  cretaoeae."  Lund,  1897, 
66  pp.  Fysiogr.  S&llsk.  Lund 
Hand!.,  8, 1897.  (Literature,  4-5. 
57  entries.     1812-96.   General.) 

1557  RtJBENSTBUNK,  Ebnst.  Beitrag  sur 

Kenntnis  der  deutschen  Trias- 
Myophorien.  Baden.  Geol.  Land- 
esanst., Mitth.  6,  1912:  9(K95. 
(101  entries.  1820-1907.  Re- 
gional.) 

1558  Woods,  Hekbt.     A  monograph  of 

the  Cretaceous  Lamellibranchia 
of  England.  2  vols.  London, 
1899-1913.  Palaeont.  Soc.  Publ., 
(Bibl.,  V.  1:  zi-xlu;  v.  2: 449-461. 
713  entries.  1779-1912.  Gen- 
eral.) 
See  1231. 

LAMPROPHTRE.     See  2145,  2389. 

LAPLAND. 

1559  HoLMQUiST,   p.   J.      Die  Hochge- 

birgsbildungen  am  Tome  Trftsk 
in  Lappland.  Geol.  FOren. 
Stockh.  F5rh.,  32-2,  1910:  982- 
983.  Int.  Geol.  Cong.,  XI. 
Stockholm,  1910.  Livret-guide 
no.  6:  70-71.  (20  entries.  1877- 
1910.    Regional.) 

1560  LuNDBOHM,    Hj.    Sketch    of    the 

geology  of  the  Kiruna  district. 
Geol.  F5ren.  Stockh.  Fdrh.,  32-2, 
1910:  788.  (12  entries.  1891- 
1907.     Regional.) 

1561  Rabsmusb,  H.    Die  magmatischen 

Eisenerzausscheidimgen  Lapp- 
lands.  Geol.  Rimdsch.,  4,  1918: 
250-251.  (25  entries.  1907-13. 
Regional.) 

1562  Stutzbb,  O.   Geologie  und  Genesis 

der     lapplftndischen      Eiseners- 
lagerst&tten.   N.  J.  f.  Min.,  B.  B. 
24,   1907:  551-554. 
See  a/«o  SCANDINAVIA. 
LATERITE. 

1563  Fbbmob,  L.  L.     What  is  laterite? 

Geol.  Mag.,  8,  1911:  454Hi62, 
507-516,  559-566.  (43  entries. 
1883-1910.  Footnotes.) 
1563a  GuiLLEMAiN,  C,  ed,  Beitr&ge  sur 
Geologie  von  Kamerun.  Berlin, 
1909,  466  pp.  Prussia.  Geol. 
Landesanst.,  Abh.  n.  f.  62. 
(Literature,  242-246.  76  entries. 
1851-1908.     General.) 

1564  Mbiqbn,    W.       Laterite.       Geol. 

Rundsch.,  2,  1911:  197-198. 
(40  entries.  1889-1911.  General.) 

1565  Stbbmmb,  H.     Laterit  und  Terra 

rossa     als     illuviale     Horisonte 
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humoser     WaldbSden.         Geol. 
Rundflch.,  5.  1916:  480-481.    (24 
entries.    1870-1914.    General.) 
LATVU. 

1566  LiNSTOW,  Otto  ▼.    Der  Krater  yon 

Sail  auf  Oeael.  Centralb.  f.  Min., 
1919:  339.     (13  entries.     1827- 
1918.     Regional.) 
LEAD  ORBS. 

1567  Hall,  T.  C.  F.    Lead  ores.    Imp. 

Inst.  Mon.,  Lead  ores,  1921: 
123-127.  (82  entries.  1864- 
1920.     Regional.) 

1568  U.   S.  GsoLooiOAL  Subvst.    Sur- 

vey puUicatlonfl  on  lead  and 
sine.  lU.  Min.  Res..  1914-1, 
1916:  916-919.  (102  entries. 
1882-1915.  Regional.) 
See  782,  1304,  1306,  1406,  1411, 
1611.  1634,  1560,  1740a,  1816. 
2069,  2286,  2490,  2661,  2669, 
2788.  2837,  2838,  2890,  2893, 
2893a. 

LECH  ALPS.    See  146. 

LBPONTIAH  ALPS.    See  178, 183. 

LBUCITB. 

1569  Klein.  C.      Mineralogisehe    Mit- 

theilungen  XV.  N.  J.f.  Min.. 
B.  B.  11,  1897-1898:  476-477. 
(34  entries.   1884-97.  General.) 

LBUCITB  ROCKS.     See  1606.  2146. 

LIBBRIA.     See  109. 

LIBYA. 

1569a  *ViNAftBB.  DB  Rbont.  p.  E.  Libya 
italica,  terreni  ed  acque.  vita  e 
colture  della  nuova  colonia.  con 
appendiee  di  ricerche  ed  osser- 
vasioni  originali  ed  analisi  di 
terreni  fatte  dair  autore  durante 
la  sua  permanensa  in  Tripoli- 
tania.  Milano,  1913,  214  pp. 
(Bibl.  geol.  della  Libia  ItaUana: 
40-44.) 

1569b  ^Zaccaona,  Dominico,  and  othere, 
Itinerari  geologici  nella  Tripoli- 
tania   ocddentale.       (BiUiogra* 
phies  interspersed.) 
See  aUo   WEST   AFRICA. 

UONITB.  See  731.  734.  736.  740.  1041. 
1482.  1772.  1816.  2498.  2798. 

LIOURIA.     See  1470. 

UMBURGITB.    See  2146. 

LIMB  and  LIMBSTONB. 

1570  BuBCHABD.  E.  F.     Lime.     U.  S. 

Geol.  Surv..  Min.  Res.  1911-11. 
1912:  717-718.  (61  entries. 
1893-1912.    General.) 

1571  Obtbit-Sackbn,   O.   B.,  von  dbb. 

Beitrage  sur  Kenntnis  einiger 
vorweigend  aus  soogenen  Kom- 
ponenten  auf  gebanter  Kalksteine. 
Berlin.  [1914  or  1916].  164  pp. 


♦Not 


(Literature,  140-162.  406  en- 
tries.   1808-1912.    General.) 

1572  [Stonb,   R.   W.]    Bibliography  of 

survey  publications  relating  to 
lime.  U.  S.  Geol.  Surv.,  Min. 
Res.  1912-11,  1913:  668.  (24 
entries.  1903-13.  Regional.) 
See  289.  664a.  1100a.  1934.  2128. 
2668. 

1572a  TufAN.  Fban.  Die  kalkstein  und 
dolomite  des  Kroatisohen  Karst- 
gebietes.  Annales  gfologiques  de 
la  p^ninsule  balkanique.  6.  faso. 
2.  1911:618-623.  (86  entries. 
1861-1909.     Regional.) 

LIMORITB.    See  IRON  ORES. 

LIMNOLOOT.    iSee  LAKES. 

LIPARI  ISLANDS.   ;   7     c^-xA  y>^  ..^  <s\ 

1573  FiORB.  O.  DB.     I  fenomeni  awen- 

uti  a  Vulcano  (Isole  Eolie)  dal 
1890  al  1913.  Parte  IL  Zeit.  f. 
Vulkan..  2.  1916-16:  64-66.  (33 
entries.     1890-1914.     Regional.) 

UPPB.    See  2886.     . 

LITHIUM. 

1574  ScHALLBB.    W.    T.   Lithium    min- 

erals.    U.  S.  Geol.  Surv..  Min. 
Res.  1916-11.  1919:  17.     (6  en- 
tries.    1908-16.    General.) 
LITHUANIA. 

1575  BoDBN.     Kabl.     Die    fauna    des 

unteren  Oxford  von  Popliany  in 
Litauen.   Geol.  u.  pal&ont.  Abh.. 
n.  f.  10.  hft.  2,  1911:  4-10.    (269 
entries.    1818-1910.    Regional.) 
iSM  2118a. 
LOBSS. 

1576  Cablb,  E.  J.    Bibliography  of  the 

loess.  Iowa  Acad.  Sci.,  Proc.  23, 
1916:  169-162.  (66  entries. 
1870-1914.     General.) 

1577  FuLLBB,  M.  L..  and  Clapp.  F.  G. 

Marl-loess  of  the  lower  Wabash 

valley.    Geol.  Soc.  Am..  Bull.  14. 

1903:    174-176.        (36    entries. 

1867-1900.     General.) 
LOMBARDT  ALPS.    See  179. 
LORRAINB.    See  ALSACB  LORRAINB. 
LOUISIANA. 

1578  *Habbi8.  G.  D.,  and  Vbatch.  A.  C. 

Historical  review  [of  geological 
literature  of  Louisiana].  Louis- 
iana state  experiment  station. 
Pt.  V.  1899:  11-44. 

1579  Vauohan.    T.    W.     A    brief   con- 

tribution to  the  geology  and 
paleontology  of  northwestern 
Louisiana.  Washington,  1896, 
66  pp.  U.  S.  Geol.  Surv., 
Bull.  142.  (Bibl.,  27-30.  26 
entries.     1834-96.     Regional.) 

1580  Vbatch,  A.  C.     Geology  and  un- 

derground water  resources  of 
northern  Louisiana  and  southern 
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ArkansM.  Washington,  1906, 422 
pp.  U.  S.  Geol.  Sunr.,  Prof. 
Paper  46.  (Litarature,  11-13. 
18  entries.  1860-1904.  Re- 
gional.) 
5m  2379. 

LUOAHBR  ALPS.    See  147. 

LUZBMBURO. 

1581  RxcHTBB,    R.       Zur   Stratigraphie 

und  Tektonik  der  Osling-Eifel- 
Mulde.    Central b.  f.  Min.,  1919: 
60-62.     (38  entries.     1876-1916. 
Regional ) 
See  197 

LTBIA.    5m  LIBYA 

MACEDONIA.     5e0 1590 

MACKSHZIB  RIVBR. 

1582  Camsbll,  Chablss,  and  Malcolm, 

Wtatt  The  Mackenzie  river 
basin.  Ottawa,  1919,  154  pp. 
Canada  Geol.  Surv.,  Mem.  108. 
Geol.  ser.  92.  (Bibl.,  5-9.  73 
entries.  1796-1917.  Regional.) 
MADAGASCAR. 

1583  Gauhbb,  E.  F.     Madagascar.   Es- 

sai  de  g6ographie  physique. 
Paris,  1902,  428  pp.  (Bibl.,  425- 
426.  16  entries.  1658-1892. 
Regional.) 

1584  Lbmoinb,    Paul.    £tude    g^ologi- 

ques  dans  le  nord  de  Madagascar. 
Ck>ntributions  a  Thistoire  g6ol- 
ogique  de  I'Oo^an  Indien.  Lille, 
1906.  520  pp.  (Bib.,  [17}-54. 
326  entries.  1819-1906.  Re- 
gional.) 

1585  Lbmoinb,  Paul.  Madagascar.  Hei- 

delberg,  1911,  44  pp.      Handb. 
reg.  Geol.,  6  hft.     (Bibl..  40-43. 
101   entries.      1856-1910.      Re- 
gional.) 
See  101, 2123. 
M ADBIRA  ISLANDS. 

1586  JoKsxMowmcH,  Z.  J.     Die  sweite 

Mediterranstufe  von  Porto  Santo 
und  Selvagem.      Deutsoh.  geol. 
Gesell.,  Zeit.  62.  1910:  96.     (26 
entries.  1846-1905.   Regional.) 
5m  2844. 
MAGHBSITB. 

1587  CuLiN,  F.  L.,  jr.    Magnesite,   Tuc- 

son, Arisona,  1915-16,  10  pp. 
Aris.  Bur.  Mines.  Bull.  14,  Min. 
tech.  ser.  7.     (15  entries.    1895- 

1914.  General.) 

1588  Kbatt,  Ph.    Uber  die  genetischen 

Besiehungen  des  dichten  Mag- 
nesits  su  den  Mineralien  -der 
Nickelsilikatgnippe.     Berlin, 

1915,  115  pp.  Arch.  Lagerstat- 
tenf.,  20.     (Literature,  108-115. 


•Not 


179  entries.  1836-1913.  Gen- 
eral.) 
190f  Rbduch,  K.  A.  Die  bildung  dee 
magnesits  und  sein  natt&rliohes 
vorkommen.  Fortschr.  Min. 
Krist.  Petrogr.,  4,  1914:  18-21. 
(54  entries.  1873-1913.  Re- 
gional.) 

1590  Tbgbitobbn,   F.    R.      Jftmmalms- 

ooh  magnesitfOrekomstema  inom 
Kvikkjokks  kapeliag  .  .  .  Swe- 
den. Sver.  geol.  undersSk.  C. 
230.  Arsbok  4  (1910),  no.  2: 
102,  105-106,  107.  109,  111.  115. 
116-117,  118,  119,  121,  122,  123. 
(69  entries.  1866-1910.  Gen- 
eral.) 
See  1740a. 

MAONBTITB.    5«e  IRON  ORES. 

MAINS. 

1591  Babb,    C.     C.      Bibliography    of 

Maine  geology.  Maine  State 
water  storage  commission.  Ann. 
Rept.  3,  1913:  185-242.  (751 
entries.  1837-1913.  Regional. 
Mainly  a  geographical  and  min- 
eralogical  index.) 

1592  Emmonb,  W.  H.    Some  ore  deposits 

in  Maine  and  the  Milan  mine, 
New  Hampshire.  Washington, 
1910,  62  pp.  U.  S.  Geol.  Surv.. 
Bull.  432.  (Bibl.,  8-10.  20  en- 
tries.   1837-1909.    Regional.) 

1593  Smith,  G.  O.,  and  Whitb,  David. 

The  geology  of  the  Perry  basin 
in  southeastern  Maine.  Wash- 
ington, 1905,  107  pp.  U.  S.  Geol. 
Surv.,  Prof.  Paper  35.  (Review 
of  literature,  11-17.  23  entries. 
1837-89.  Regional.) 
See  1315,  2107. 

MALAY  ARCHIPBLAOO.  See  Borneo. 
Celebes,  Java,  Moluccas,  Sum- 
atra, Timor,  etc. 

MALAY  PBNINSULA. 

1594  Nbwton,R.  B.    Notes  on  literature 

bearing  upon  the  geology  of  the 
Malay  Peninsula;  with  an  ac- 
count of  a  neolithic  implement 
from  that  country.  Geol.  Mag., 
n.  s.  (IV)  8,  1901:  128-134.  (16 
entries.    1822-1900.    Footnotes.) 

MALTA. 

1594a  *Galba,  R.  V.  Geology  of  the  Mal- 
tese archipelago,  n.  p.  1914;  pp. 
173-182.    (Bibl.,  173-175.) 

MAMMALS. 

1595  Batallbb,  J.  R.    Mamffers  fossils 

de  Catalunya.  Inst.  Cat.  Hist. 
Nat.,  Treb.  1918:  265-270.  (86 
entries.     1834-1916.      General.) 

1596  Boas,   J.   E.   V.     Phylogenie  der 

Wirbeltiere.  Die  Kultur  der 
Gegenwart.     8  teii,  4  abt.  4bd' 
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1914:  (M)4-605.  (60  entries. 
188^-1913.  General.) 
1596a  ^BouLB,  Mabcsllin.  MammiMet 
foesilee  de  Tarija.  Paris,  1920. 
256  pp.  (Bibliographieal  foot- 
notes.) 

1597  Bboom.  Robbbt.    ...  On  the  ori- 

gin of  mammals.  Roy.  8oe. 
Lond.,  Phil.  Trans.  B.  206, 
1916;  83-39.  (100  entries.  1876- 
1914.     General.) 

1598  DbpAbbt,  CHABiiBs.    Monographie 

de  la  faune  de  mammif^res  fos- 
siles  du  ludien  infftrieur  d'Euset- 
les-Bains  (Gard).  Lyon.  Uniy., 
Ann.  1. 40. 1917:  271-274.  (64 
entries.     1812-1916.    General.) 

1599  Douglass,    EUbl.      Fossil    mam- 

malia of  the  White  River  beds  of 
Montana.  Am.  Phil.  Soc,  Trans, 
n.  s.  20,  1902:  279.  (12  entries. 
1877-96.     Regional.) 

1600  Fabiani,    Ramibo.     I   mammifer. 

quatemari  della  regione  Venetai 
Padua.  Univ.,  Mem.  Inst.  geol. 
6,  1917-1918:  172-173.  (53  en- 
tries.    1786-1915.    Regional.) 

1601  Gbbqobt,    W.    K.     The  order  of 

mammals.  Am.    Mus.    Nat. 

Hist.,  BuU.  27, 1910: 469-513. 

1602  Hagmann,  Gottpbied.     Die  dilu- 

▼iale  wirbeltierfauna  von  V5k- 
linshofen  (Ober-Elsass).  I.  Toil. 
Strassburg,  1899,  136  pp.  Alsace 
Lorraine.  Geol.  Landesanst., 
Abh.  n.  f.  3.  (Literature,  116- 
122.  97  entries.  1824-95.  Gen- 
eral.) 

1603  HablA,    Edouabd.      Les  mammi- 

f ^res  et  oiseauz  quatemaires  con- 
nus  jusqu'ici  en  Portugal,  m6- 
moire  suivi  d*une  lists  g6n6rale  de 
oeuz  de  la  p^ninsule  Ib^rique. 
Portugal.  Senr.  geol.,  Comm.  8, 
1910-11:  83-96.  47  entries. 
1834^1909.     Regional.) 

1604  Hat,  O.  P.    The  Pleistocene  mam- 

mals of  Iowa.  Iowa  Geol.  Surv., 
Vol.  23,  1914:  87-99.  (141  en- 
tries.   1876-1913.    Regional.) 

1605  Lechb,  Wilhblm.    Morphologisch- 

geographische  formenreihen  bei 
den  S&ugetieren.  Lund,  1920,  76 
pp.  Lunds  Uniy.  irsk.  n.  f.  ayd. 
2,  16,  no.  10.  (Literature,  73-76. 
94  entries.  1878-1918.  Gen- 
eral.) 

1606  Matthew,  W.  D.    Fossil  mammals 

of  the  Tertiary  of  northeastern 
Colorado.  Am.  Mus.  Nat.  Hist., 
Mem.   1,  pt.  7,   1901:  446-447. 


♦Not 


(46  entries.  1868-1901.  Gen- 
eral.) 

1607  Matthbw,  W.  D.     New  Sirenian 

from  the  Tertiary  of  Porto  Rico, 
West  Indies.  N.  Y.  Aoad.  Soi., 
Ann.  27,  1916:  29.  (8  entries. 
1842-1912.     (General.) 

1608  Matbt,  Lucibn.    £tude  des  mam- 

mif^res  mioc^ne  des  sables  de 
rOrlAanais  et  des  faluns  de  la 
Touraine.  Lyon.  Uniy.,  Ann.  I. 
24,  1908:  323-^29.  (98  entries. 
1786-1907.     Regional.) 

1609  Nbwton,  E.  T.    On  the  remains  of 

Ursus  etruscus  (U.  aryemensis) 
from  the  Pliocene  deposits  oi 
Tegelen  sur  Mouse.  Geol.-mijn. 
Genoots.  v.  Neder.  en  Kol.,  Verh. 
Geol.  ser.  I,  1913:  264.  (13  en- 
tries.    1872-1908.     Select.) 

1610  NoBDMANN,    V.      Danmarks    Pat- 

tedyt  i  Fortiden.  Kj^benhayn, 
1906,  133  pp.  Denmark  geol. 
imders6g.  Ill  Raekke.  6.  (Lit- 
erature, 111-124.  129  entries. 
1841-1906.    Regional.) 

1611  OsBOBN,  H.  F.    The  age  of  mam- 

mals in  Europe,  Asia  and  North 
America.  N.  Y.  1910,  636  pp. 
(BiU.,  664-604.  606  entries. 
1821-1910.     General.) 

1612  OsBOBK,  H.  F.     CenoBoic  mammal 

horisons  of  western  North  Amer- 
ica. With  faunal  lists  of  the 
Tertiary  mammalia  of  the  West 
by  William  Diller  Matthew. 
Washington,  1909,  138  pp.  U.  S. 
Geol.  Sury.,  Bull.  361.  (Bibl., 
9-18.  129  entries.  1871-1907. 
Regional.) 

1613  OsBOBir,   H.   F.      Correlation   be- 

tween Tertiary  mammal  hori- 
sons of  Europe  and  America. 
N.  Y.  Acad.  Sci.,  Ann.  13.  1900: 
69-64.  (67  entries.  1864-99. 
General.) 

1614  OsBOBN,    H.    F.     Origin    of    the 

mammalia.  III.  Occipital  con- 
dyles of  reptilian  tripartite  type. 
Am.  Nat.,  34,  1900:  947.  (7 
entries.  1880-99.  General.) 
1614a  *Pan,  Ismabl  dbl.  Paleogeografia 
de  los  mamlferos  de  Europa  y 
norte  de  Africa.  Madrid,  1919, 
99  pp.  Comisi6n  de  inyestiga- 
dones  paleontol6gicas  y  prehis- 
t6ricas.  M^moria  21.  (Bibl.  at 
end  of  chapters.) 

1615  PAyLow,  Mabib.   £tudes  sur  I'his- 

toire  pal6ontologique  des  On- 
gulte.  Soc.  nat.  Mosoou,  Bull, 
n.  d.  14,  1899:  325-828.  (89  en- 
tries.    1834-98.  General.) 
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1616 


1617 


1618 


1619 


1620 


1621 


1622 


1623 


1624 


1625 


Paylow,  Mabub.  Revue  de  la 
literature  ruase  pour  la  pal6on- 
tologie  dee  manmiif&ree.  Ann. 
c6ol.  et  min.  Ruas.  1898-1900. 
V.  6.  Uvr.  4-6.  1902:  6-10.  1901- 
06.  V.  9,  1907:  139-146.  (47 
entries.    1898-1906.    Regional.) 

QuACKSMBusH,  L.  8.  Notes  on 
Alaskan  mammoth  expeditions 
of  1907  and  1908.  Am.  Mus. 
Nat.  Hist.,  BuU.  26.  1909:  128- 
130.  (43  entries.  1839-1908. 
Regional.) 

RBTNOLDa,  S.  H.  A  monograph  of 
the  British  Pleistocene  mam- 
malia. Vol.  II,  part  I.  The  cave 
hyaena.  London,  1902,  26  pp. 
Palaeont.Soc.Publ.  (BiU.,  23-26. 
66  entries.  1737-1897.  Re- 
gional.) 

Rbtnolds,  S.  H.  a  monograph 
of  the  British  Pleistocene  mam- 
malia. Vol.  II,  part  II.  The 
bears.  London,  1906,  36  pp.  Pal- 
aeont.  Soc.  Publ.  (Bibl..  32-36.  63 
entries.     1672-1906.     Regional.) 

Rbtnolds,  S.  H.  a  monograph  of 
the  British  Pleistocene  mam- 
malia. Vol.  II.  part  III.  The 
Canidae.  London,  1909,  28  pp. 
Palaeont  Soc.  Publ.  (Bibl.,  26-28. 
66  entries.  1768-1907.  Regional.) 

Rbtnolds,  S.  H.  a  monograph 
of  the  British  Pleistocene  mam- 
malU.  Vol.  II,  part  IV.  The 
Mustelidae.  London,  1912, 28  pp. 
Palaeont.  Soc.  Publ.  (Bibl.,  26- 
28.  63  entries.  1810-1910.  Re- 
gional.) 

RiCHTBB,  Johannbb.  uber  Hop- 
lophorus.  Palaeontographica,  67, 
1910-1911:  [282]-283.  (26  en- 
tries.    1862-1909.     General.) 

ScHULTBBss,  Bbttt.  Beitr&ge  sur 
Kenntnis  der  Xenarthra  auf 
Grund  der  "Santiago  Roth'schen 
Sammlung"  des  soologischen 
Museums  der  Universit&t  Zurich. 
Geneve,  1920,  119  pp.  Soc. 
pal6ont.  Suisse,  M6m.  44.  (Lit- 
erature, 113-116.  148  entries. 
1817-1918.    General.) 

Scott,  H.  H.  A  monograph 
of  Nototherium  Tasmanioum 
(Genus-Owen:  sp.  nov.).  Ho- 
bart,  1916,  47  pp.  Tasmania. 
Geol.  Surv.,  Rec.  4.  (16  entries. 
1842-1914.  General.) 

Scott,  W.  B.  Mammalia  of  the 
Santa  Ous  beds.  Parti.  Litop- 
terna.  Princeton  Univ.  Exp. 
Patagonia.  Repto.  7,  pt.  1,  1910: 


'Not 


1627 


1628 


166-166.  (26  entries.  1866-1910. 
General.) 
1626  Scott,  W.  B.  Mammalia  of  the 
Santa  Cms  beds.  Part  II.  Toxo- 
donta.  Part  III.  Entelonychia. 
Princeton  Univ.  Exp.  Patagonia. 
Repts.  6.  pts.  II-III;  1912: 
299-^00.  (28  entries.  1884-1911. 
General.) 

Scott,  W.  B.  Mammals  of  the 
Santa  Cms  beds.  I.  Edentata.  II. 
Insectivora.  III.  Glires.  Prince- 
ton Univ.  Exp.  Patagonia.  Repts. 
6,  1903-06:  487-489.  (42  entries. 
1842-1904.   General.) 

SiBOFBiBD,  Hans.  Die  Rinder- 
sch&delfunde  von  Pasquart  und 
deren  Stellung  su  den  subfossilen 
imd  resenten  Rinderrassen.  Zt&r- 
ich.  1907,  66  pp.  Schw.  pal&ont. 
Gesell.,  Abh.  34.  (Literature,  66- 
66.  39  entries.  1847-1906. 
General.) 

1629  SiNCLAiB,  W.  J.    Mammalia  of  the 

Santa  Cms  beds.  Marsupialia. 
Princeton  Univ.  Exp.  Patagonia. 
Repts.  4.  1906:  468-469.  (20 
entries.     1838-1906.  General.) 

1630  SiNCLAXB,  W.  J.     Mammalia  of  the 

Santa  Ous  beds.  Part  I.  Typo- 
theria.  Princeton  Univ.  Exp. 
Patagonia.  Repts.  6,  pt.  1,  1909: 
109-110.  (18  entries.  1882- 
1908.     General.) 

1631  SoBBOBL,    W.        Elephas    trogon- 

therii  Pohl.  und  Elephas  antiquus 
Falc,  ihre  Stammesgeschichte 
und  ihre  Bedeutung  fQr  die  Glie- 
demng  des  deutschen  DUuviums. 
Palaeontographia.  00,  1913: 
112-114.  (78  entries.  1839-1910. 
General.) 

1632  Stbpano,  Giubbppb  db.    I  mam- 

miferi  preistorici  dell'Imolese. 
Palaeont.  ital.,  17,  1911:  60-62. 
(67  entries.  1821-1910.  Gen- 
eral.) 

1633  Stbhlin,      H.      G.       Ueber     die 

Geschichte  des  Suiden-Gebisses. 
2e  teil.  ZQrioh,  1900.  Schw. 
pal&ont.  Gesell.,  Abh.  27.  (Liter- 
ature, 499-607.  226  entries. 
1820-98.     General.) 

1634  Stbombb  v.  Rbxchbnbach,  Ebxyst. 

Lehrbuch  der  Pal&osoologie.  II. 
teil:  Wirbeltiere.  Leipsig,  1912, 
326  pp.  (Literature.  316-317. 
449  entries.  1883-1912.  General. 
New  literature  on  vertebrata, 
12-14.  Fossil  fishes,  48-64.  Am- 
phibia, 63-64.  ReptUes.  126-132. 
Fossil  birds.  147-148.  FossU 
mammals,    246-263.) 
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1635  Studsr,  Th.     Die  praehistoriBchen 

Hunde  in  ihrer  Besiehung  lu 
den  gegenw&rtig  lebenden  Ras- 
■en.  Zarichp  1901,  137  pp.  Schw. 
pal&ont.  GeeeU.,  Abh.  28.  (Liter- 
ature, 133-137.  142  entries. 
1776-1001.     General.) 

163Sa  *Tbous8Sabt,  E.  L.  Catalogue 
mammalium  tarn  viventium 
quam  foarilium.  2  vole.  Berolini, 
1808-09.  1460  pp.  (Bibliograph- 
ical referencee  interapereed.) 

1635b  ♦      Quinquennale    supple- 

mentum,  anno  1004.  Berolini, 
1004-05.     020  pp.        , 

MAMMOTH  CAVB.     iSee645.    (\J) 

MAH,  PREHISTORIC. 

1636  Babboub,     E.     H.     Evidenoe    of 

loeee  man  in  Nebraska.  Lincoln, 
Neb..  1007;  331-348.  Nebraska 
Geol.  Surv.,  2,  pt.  6.  (Bibl., 
348.  10  entries.  1006-07.  Re- 
gional.) 

1637  Nt^BSCH,  Jakob.     Das  Sehweiser- 

bild,  eine  Niederlassung  aus  pal- 
aeolithischer  und  neolithischer 
Zeit.  2d  ed.  Zarich,  [1002],  368 
pp.  (Literature,  [276]-270.  66 
entries.  1864-04.  Regional.) 
1637a  OsBOBN,  H.  F.  Men  of  the  old 
stone  age,  their  environment, 
life  and  art.  N.  Y.  1015:545  pp. 
(Bibl.,  513-^2.  264  entries. 
1740-1015.     General.) 

1638  Sbllabds,  E.  H.    Literature  relat- 

ing to  human  remains  and  arti- 
facts at  Vero,  Florida.  Florida 
Geol.  Surv.,  Ann.  Rept.  12,  1010: 
2-4.  Am.  Joum.  Sci.,  4th  ser. 
47,  1010:  359-360.  (24  entries. 
1016-10.     Regional.) 

1639  Winchbll,  N.  H.     Pre-Indian  in- 

habitants   of    North    America. 
Records  of  the  past,  6.  1007: 180- 
181.      (23  entries.      1876-1005. 
General.) 
See  274,  1201,  1503,  1504,  1628. 
MANGAHBSB. 

1640  Allbn,  M.  a.,  and  Butlbb,  G.  M. 

Manganese.  Tucson.,  1018-10, 
32  pp.  Aris.  Univ.,  Bull.  01. 
Min.  tech.  ser.  10.  (Bibl.  32.  20 
entries.  1013-18.  General.) 
1640a  CuBTis,  A.  H.  Manganese  ores. 
Imp.  Inst.  Mon.  Manganese  ores, 
1010:  112-118.  (150  entries. 
1005-18.     General.) 

1641  Fbrmob,   L.   L.     The  manganese- 

ore  deposits  of  India.  Calcutta, 
1000,  1204  pp.  India  Geol. 
Surv.,  Mem.  37.  (Bibl.,  App.  I: 
1161-1174.     263  entries.     1813- 


•Not  seen. 


1000.  Regional.  List  of  liter- 
ature  of  foreign  manganese-ore 
deposits,    pp.    12-16.) 

1642  Habdbb,    E.    C.     Manganese   de> 

posits  of  the  United  States  with 
sections  on  foreign  deposits, 
chemistry,  and  uses.  Washing- 
ton, 1010,  208  pp.  U.  S.  Geol. 
Surv.,  BuU.  427.  (BiU.,  284- 
288.  158  entries.  1786-1000. 
General.) 
1642a  ^Habdbb,  E.  C,  and  Hbwbtt, 
D.  F.  Recent  studies  of  domestic 
manganese  deposits.  Am.  Inst. 
Min.  Eng.,  Trans.  63, 1020: 3-50. 

1643  Hbwbtt,   D.   F.     Manganese  and 

manganiferous  ores.  U.  S.  Geol. 
Surv.,  Min.  Res.  1016-1,  1010: 
752-756.  (86  entries.  180^ 
1018.     General.) 

1644  JOBBPH,  P.  E.  Manganese.  Tucson. 

Arisona,  1015-16,  11  pp.  Aris. 
Univ.,  BuU.  4.  Min.  tech,  ser.  2. 
(12  entries.  1805-1012.  General.) 

1645  Wbld,  C.   M.  and  others.      Man- 

ganese: uses,  preparation,  mining 
costs  and  the  production  of  ferro- 
alloys. Washington,  1020,  200 
pp.  U.  S.  Bur.  Mines,  BuU.  173. 
(Bibl.,  200-201.  21  entries. 
1807-1017.     Select.) 

1646  Whbblbb,  H.  L.,  comp.     Bibliog- 

raphy on  the  occurrence,  geology, 
and  mining  of  manganese,  with 
some  references  on  its  metallurgy 
and  uses.  Colo.  Geol.  Surv., 
BuU.  15,  1010:  54-60.  Eoon. 
Geol.,  14.  1010:  245-261.  (240 
entries.  1800-1010.  General.) 
See  301,  1740a,  1054.  2370,  2512. 
MARITOBA. 

1647  Alcock,  F.  J.    The  Reed-Wekusko 

map-area  northern  Manitoba. 
Ottawa,  1020,  47  pp.  Canada 
Geol,  Surv.,  Mem.  110.  Geol. 
ser.  101.  (Bibl.,  3-5.  35  en- 
tries.   1006-10.    Regional.) 

1648  Bbucb,  E.  L.     Amisk-Athapapus- 

kow  lake  district.  Ottawa,  1018, 
01  pp.  Canada  Geol.  Surv.,  Mem. 
105.  Geol.  ser.  87.  (Bibl.,  6-7. 
22  entries.    1000-18.    Regional.) 

1649  Db  Lubt,  J.  S.    Mineral  prospects 

in  southeastern  Manitoba,  Rice 
Lake,  Maskwa  River  and  boimd- 
ary  districts.  Manitoba,  1920, 
55  pp.  (Bibl.,  53.  22  entries. 
1914-20.  Regional.) 
See  618,  2032. 

MAPS.    See  1660,  1899,  1965,  2207,  2869. 
2870. 

MARBLB. 

1650  Dalb,  T.  N.    The  commercial  mar- 

bles of  western  Vermont.  Wash- 
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ington.  1012.  170  pp.  U.  a 
Q«ol.  Surv..  Bull.  521.  (Literm- 
tiir«.  ftJMia  139  •ntri«s.  1825- 
1012.     General.) 

1651  Dalb,  T.  N.    The  commereial  mar- 

bles of  western  Venncmt.  Ver- 
mont. SUte  Geol..  Rept.  0. 
1014-1015:  48-54.  (148  entries. 
1812-1014.    General.) 

1652  PftouTT,  W.  F.    Preliminaiy  report 

on  tlie  eiystalline  and  other  mar- 
bles of  Alabama.  UniTersitjr. 
Ala..  lOie.  212  pp.  Ala.  Geol. 
Surv.,  Bull.  18.  (References. 
120-122.  37  entries.  1832- 
1015.  General.) 
iSst  875.  1035,  2704. 


1653  ^BoawoKn.   T.   O.     The   Keuper 

marls  around  Chamwood  .  .  . 
Beinc  the  results  of  researches  in 
Leicestershire  1004-1011.  Lei- 
cester. 1012.  120  pp.  (Bibl..  11- 
14.) 

15S3a  PAsaoits,  A.  L.  Greensand  mart 
U.  S.  Geol.  Sunr..  Min.  Res.  1901. 
1002:  827.  (11  entries.  1830- 
1001.    RstKmal.) 

KARMITSS.    S9€  Pot  Holes. 

MARTUnQUS.    iSst2124. 

MARTLAHD. 

1654  Basslbb,  R.  S.    The  Cambrian  and 

OrdoTidan  deposits  of  Mary- 
land. Md.  GeoL  Sunr..  Cam. 
and  Ord.  1010:  34-44.  (67  en- 
tries.   1788-1013.    Recional.) 

1655  CULBX.  W.  B.    The  Upper  Creta- 

ceous depoeits  of  Maryland.  Md. 
Geol.  Surr..  U.  Crei.  1016: 30-5a 
(00  entries.  1800-1014.  Re- 
gional.) 
165Sa  CuLUU  W.  B.  Pubtieations  of  the 
Maryland  Geologieal  Surrey. 
Maryland  SUte  Weather  Ser- 
rice.  and  Maryland  Foreetry 
Bureau.  J.  H.  U.,  Cire.  1907. 
now  7:  ^2a 

1656  CuLBX.  W.  B..  Bmnnia.  A.  B..  and 

BnnnT.  E.  W.  The  Lower  Oe- 
taceous  depoeits  of  Maryland. 
Md.  Geol.  Surr..  L.  Cret.  1011: 
47-^6.  lOl  entries.  1799-1011. 
RecMMial.) 

16ST  CuLMC  W.  B..  and  Maktin.  G.  C. 
The  Eocene  deposits  of  Mary- 
land. Md.  (jeol.  Surr..  Eocene. 
1901:31-43.  U 13  entries.  1809- 
190a     Regional.) 

16S6  Lrm.K.  H.  P.  BerelopmeBt  of 
knowledge  concerning  the  physi- 
cal   features    of    Anne  Arundel 


1659 


1660 


1661 


1662 


1662a 


1663 


county  with  bibliography.  Md. 
Geol.  Sunr..  Anne  Arundel  coun- 
ty. 1917:  34-46.  (104  entries. 
1624-1916.     Regional.) 

Mavtin.  G.  C.  The  geology  of 
Garrett  county.  Md.  GeoL 
Sunr.,  Garrett  county.  1902:  67- 
81. 

MATBSWB.E.B.  BibUography  and 
cartography  of  Maryland  includ- 
ing publication  relating  to  the 
physiography,  geology  and  min- 
eral resources.  Md.  Geol.  Sunr., 
VoLl.  1897:  229-401.  (ca  1.500 
entries.     1526-1896.     RegionaL) 

MiLLBn,  B.  L.  Development  of 
knowledge  concerning  the  physi- 
cal features  of  Prince  George's 
county,  with  bibliography.  Md. 
Geol.  Sunr..  Prince  George's 
county.  1911:  33-68.  (183  en- 
tries.   1624-19ia    R^ional.) 

D'HAsniL.  C.  C  The  geology  of 
Allegany  county.  Md.  GeoL 
Sunr.,  Allegany  county.  1900: 
69^85.  (177  entries.  1824-1899. 
RegionaL) 


♦Noi 


1664 


166S 


1666 


166T 


C  S.  Historical  reriew 
and  biUiography.  Md.  GeoL 
Surr..  Lower  Devonian.  Teoct. 
1913:55-66.  (85  entries.  1787- 
1912.     Regional.) 

Shattuck.  G.  B.  Development  of 
knowledge  conconing  the  phyai- 
eal  features  of  Calvtft  county, 
with  bibliography.  Md.  Geol. 
Sorv..  Calvert  county.  1907:  39- 
53.  (139  entries.  1624-1906. 
Regional.) 

Shattuck.  G.  B.  Development  of 
knowledge  conconing  the  phyai- 
eal  features  of  Cecil  county,  with 
bibliography.  Md.  GeoL  Surr.. 
Cecil  county.  1902:  49-4S2.  (139 
entries.     1624-1902.     Regional) 

Shattccx,  G.  B.  Development  of 
knowledge  conconing  the  physi- 
cal features  of  St.  Mary's  county, 
with  biUiography.  Md.  GeoL 
Sunr..  St.  Mary's  county.  1907: 
38-53.  (147  entries.  1624-1906l 
Regional.) 

SnATrucx,  G.  B.  The  Miocene  de- 
posits of  Marsrland.  CSeological 
and  pelcontologieal  relations,  with 
a  review  of  earlier  investigations* 
Md.  GeoL  Surv..  Miocene.  1904: 
xlt-lxhr.  (252  entries.  1669- 
1903.     Regional.) 

Sbatttcx,  G.  B.  The  Plioceae  and 
Pleistocene  deposits  of  Maryland 
.  .  .    Md.  GeoL  Surv..  Plio.  and 
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PlfiiBt    1906:   40-56.      (119   en- 
tries.    1624-1903.     Regional.) 
See  330.  667.  666.  702.  869.  1319. 
1964. 
MASSACHUSBTTS. 

1668  BuBB.  H.  T.    The  etructural  rela- 

tions of  the  amygdaloidal  mela- 
phyr  in  Brookline.  Newton,  and 
Brighton.  Mass.  Hanrard  Uniy. 
Mus.  Ck>mp.  Zool..  Bull.  38, 
Geol.  ser.  6.  no.  2.  1901:  68.  (7 
entries.     1880-1900.     Regional.) 

1669  Clapp.  F.  G.    Geological  history  of 

the  Charles  River  in  Massachu- 
setts. Am.  Geol..  29.  1902:  232- 
233.  (30  entries.  1887-1901. 
Regional.) 

1670  Cbosbt,   W.   O.     Geology:  South 

shore  [vicinity  of  Boston.  Mass.] 
Am.  Assoc.  Adv.  Sci.,  60.  1898, 
Guide  to  locaUties:  21-31.  (8  en- 
tries,   n.  d    Regional.) 

1671  £i»B0ON.  B.  K.     The  geology  of 

eastern  Berkshire  county.  Massa- 
chusetts. Washington.  1899,  139 
pp.  U.  S.  Geol.  Surv..  Bull.  169. 
(BiU..  128-136.  89  entries. 
1734-1896.     Regional.) 

1672  EicBBaoir.  B.  K.     Geology  of  Old 

Hampshire  county,  Massachu- 
setts, comprising  Franklin, Hamp- 
shire,  and  Hampden  counties. 
Washington,  1898,  790  pp.  U.S. 
Geol,  Surv.,  Mon.  29.  (Publica- 
tions, 762-782.  416  entries. 
1734^1879.     RegionaL) 

1673  GoLDTHWAiT,    J.    W.      The   sand 

plains  of  facial  Lake  Sudbury. 
Harvard  Univ.  Mus.  Comp. 
Zool.,  BuU.  42.  Geol.  ser.  6, 
no.  6,  1906:  299-301.  (36  en- 
tries.    1887-1904.    Regional.) 

1674  Grabau,    a.    W.      Paleontology: 

eastern  Massachusetts.  Am.  As- 
soc. Adv.  ScL,  60,  1898,  Guide 
to  localities:  64-62.  (86  en- 
tries.   1834-96.    RegionaL) 

1675  Mansfibld,  G.  R.    The  origin  and 

structure  of  the  Rozbury  con- 
glomerate. Harvard  Univ.  Mus. 
Comp.  Zool..  BulL  49.  Geol.  ssr. 
8,  no.  4,  1906:  261-271.  (169  en- 
tries.   1763-1906.    General.) 

1676  SsABS,  J.  H.     The  physical  geog- 

raphy, geology,  mineralogy  and 
paleontology  of  Essex  county, 
Massachusetts.  Salem,  Mass., 
1906,  418  pp.  (Bibl.,  40^-411. 
108  entries,    n.  d.    Regional.) 

1677  Whitb,  T.  G.     a  contribution  to 

the  petrography  of  the  Boston 
basin.  Boston  Soc.  Nat.  Hist. 
Proc.  28,  1899:  161-166.  (87 
entries.     1809-96.    Regional.) 


1678  Wilson,  A.  W.  G.    The  Medford 

dike  area.  Boston  Soc.  Nat. 
Hist.,  Proc.  30,  1901:  378-874. 
(18  entries.    1818-98.   Regional.) 

1679  WiLaoir,  J.  H.    The  gladal  history 

of  Nantucket  and  Cape  Cod. 
With  an  argument  for  a  fotirth 
center  of  glacial  dispersion  in 
North  America.  N.  Y.,  1906,  90 
pp.  (Literature,  88-90.  63  en- 
tries.   1861-1906.    Regional.) 

1680  Woodman,  J.  E.    Geology:  North 

shore  [vicinity  of  Boston,  Mass.] 
Am.  Assoc.  Adv.  Sci.,  60  1898. 
Guide  to  locaUties:  9-20.  (18 
entries,    n.  d.    RegionaL) 

1681  WooDWonm,  J.  B.    Geology  of  the 

northern  and  eastern  portions  of 
the  Narragansett  basin.  [With 
a  bibliography  of  the  Cambrian 
and  Carboniferous  rocks.]  U.  8. 
Geol.  Surv.,  Mon.  33,  1899:  212- 
214.  (66  entries.  1829-M. 
Regional.) 
See  1314,  1864. 
MEDUSAS. 

1682  GoBTANi,  MicHBLB.    Osservsiioni 

sulle  inpronte  medusoidi  del 
Flyscb  (Lorensinia  e  AtoUites). 
Riv.  ital.  paleont.,  26,  1920:  66- 
72.  (66  entries.  1877-1917. 
Footnotes.) 

1683  Maas,     Otto.    Ueber    eine    neua 

Mednsengattung  aus  dem  Utbo- 
graphiscben  Schiefer.  N.  i.  t 
Min.,  1906-2:  99.  (10  entries' 
1866-1903.    General,) 

1664  Maab,  Otto.    Ueber  Medusen  aus 

dem  Solenbofer  Schiefer  un4  (Utr 

unteren  Kreide  der  Karpatben. 

Palaeontographiea,  4H,  1902: 320. 

(16  entries.      1866-1901.     Oeii« 

eral.) 
MBIAPHTRB.    See  1668,  2146. 
MBLaiTB  BASALT.    See  2146, 
MBLT8.    See  1760a,  1761. 
MBRCURT. 

1665  Bbaolbt,  W.  W.     Quicksilver  r** 

sources  of  California  with  a  see* 

tion  on  metallurgy  and  ore-dress* 

ing«    Sacramento,  1918.    389  pp. 

Cal.  Sute  Min.  Bur.,  Bull.  78. 

(BiU.,    364-362.      300    entries. 

1646-1918.     General.) 
1686      Cabtbo,  C.  db.    Le  miniere  di  mer- 

curio  del  Monte  Amiata.    B^ma, 

1914,    203    pp.        Italy.    Com. 

geol,,     Mem.     carta    geol.      16. 

(BiU.,    199-203.      116    entries. 

1660-1914.     Regional.^ 
1667      McCabkbt,  H,  D.  Quicksiiver.   U. 

S.  Geol.  Surv.,  Min.  Res.  1910-1, 

1911:    706-710;     1911-1,    1912; 
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920-921.  (183  entries.  1854r- 
1910.     Regional.) 

16a7a    Tbobnorbn,  F.  R.    The  quicksilTer 

depodte  of  China.    China  Geol. 

Surv..  BuU.  2,  1920:  [36].     (14 

entries.     1879-1915.     Regional.) 

See  1740a. 

MBSOLITB. 

1088  GOrgbt,  R.  Uber  Meeolith.  T. 
M.  P.  M.,  n.  f.  28, 1909: 104-106. 
(81  entries.  1816-1908.  Gen- 
eral.) 

MBSOPOTAMIA. 

1689  GuAT  Britain.    Admiraltt.    Ge- 

ology of   Mesopotamia   and  its 
borderlands.       London,     [1920], 
116  pp.    (Bibl.,  91-110.    253  en- 
tries.    1836-1915.     Regional.) 
3m  2642. 

See  dUo  ARABIA. 
MBSOTHORIUM.    See  1806. 
MBSOZOIC.     See  99,  105,  192,  245a,  333, 
657,  667.  981,  1166a,  1431,  1469, 
1551,    1914,    2101,    2265,    2289, 
2290,    2335,    2385,    2419.    2556, 
2561. 
See  aUo  Subdiyibionb. 
MBTALS. 

1690  Evans.  Isabbl  F.,  Comp.    Publica- 

tions by  survey  authors  on  metals 
and  nonmetals  except  fuels.  U. 
8.  Geol  Surv..  Bull.  580,  1915: 
413-455.  (ca  1.200  entries. 
1885-1914.     Regional.) 

MBTAMORPHICS.     See  1888,  1896. 

MBTAMORPHISM. 

1691  Bbckb,  F.     Fortschritte  auf  dem 

Gebiete  der  Metamorphose. 
Fortschr.  Min.  Krist.  Petrogr.,  1, 
1911:  253-256.  (87  entries. 
1909-11.     General.) 

1692  BuDDiNOTON,  A.  F.     Pyrophylliti- 

sation,  pinitisation,  and  silicifica* 
tion  of  rocks  around  Conception 
Bay,  Newfoundland.  Journ. 
Geol.,  24,  1916:  152.  (14  en- 
tries.     1880-1914.     Regional.) 

1693  Dalt,  R.  a.     Metamorphism  and 

its  phases.  Geol.  Soc.  Am.,  Bull. 
28,  1917:  416-418.  (83  entries. 
1847-1915.     General.) 

1694  Lbith,  C.  K.,  and  Mbad,  W.  J. 

Metamorphic  geology,  New  York, 
1915.  337  pp.  (Many  references 
in  text  and  footnotes.) 

1695  Niaou,  Paul.     Die  physikalisch- 

ohemische  Bedeutung  der  Ge- 
Bteinsmetamorphose.  S&chs. 

Akad.  Wissen.  Leipsig,  Ber.  u. 
d.  Verh.  67,  1915:  267-269. 
(103  entries.  1867-1914.  General.) 
1695a  Nioou,  Paul  and  Johnston,  John. 
Einige  physikalisch-chemische 
Prinsipien  der  Gesteinsmetamor- 


phose.  N.  J.  f.  Min.,  B.  B.  37, 
1914:  495-576.  (ca  80  entries. 
1833-1914.    Footnotes.) 

1696  Sandbbro,  C.  G.  S.    Over  het  ver- 

band  tutochen  metamorphisme  en 
tectoniek  in  intensief  gevouwen 
gevieden,  en  den  tertiairen  ouder- 
dom  der  Alpengranieten.    Geol.- 
mijn.  Genoots.  v.  Neder.  en  Kol., 
Verh.  Geol.  ser.  II,  1915;  143- 
144.      (42    entries.      1847-1914. 
General.) 
See  399,  460a,  873,  874,  875,  876, 
877,  938,  1134,  2217,  2231,  2265. 
2329.    2400,    2441,    2578,    2588, 
2617,  2853,  2854,  2903. 
Seealeo  CRYSTALLINE  SCHISTS. 
MBTBORITBS. 

1697  Bbrwbrth,  Fribdrich.     Fortsch- 

ritte in  der  Meteroritenkunde 
seit  1900.  Fortschr.  Min.  Erist 
Petrogr..  1,  1911;  257-276;  2, 
1912;  337-229;  3,  1913:  244-248. 
(483  entries.  1900-13.  Gen- 
eral.) 

1698  Bbrwbrth,  F.     Die  Meteroriten- 

sammlung  des  naturhistorischen 
Hofmuseums  als  Born  der  Mete- 
oritenkunde.  Akad.  Wissensch. 
Wien.  Sits.  Abt  I,  127,  1918: 
775-795.  (203  entries.  1856-1909. 
General.) 

1699  Michel,    H.      Die   feldspate   der 

meteoriten.     T.  M.  P.  M.,  n.  f. 

31.  1912:  616-623.    (176  entries. 

1862-1913.     General.) 
MBTBOROLOOT.     See  96. 
MBXICO. 

1700  AouiLAR    T    SantillXn,    Rapabl. 

Bibliografia  geol6gica  y  minera 
de  la  Rept&Uica  mexicana.  Mex- 
ico, 1898, 158  pp.  Mexico.  Inst, 
geol.,  Bol.  10.  (1953  entries. 
1556-1896.     Regional.) 

1701  AouiLAR   T    SantillAn.    Rafabl. 

Bibliografia  geol6gica  y  minera 
de  la  Rep(iblica  mexicana  oom- 
pletada  hasta  el  afio  de  1904. 
M6xico,  1908,  330  pp.  Mexico 
Inst.  geol..  Bol.  17.  (4252  en- 
tries.   1556-1904.    Regional.) 

1702  AouiLAR    T    SantillIn,    Ratabl. 

Bibliografia  geologica  y  minera 
de  la  Republioa  Mexicana. 
Mexico,  1918,  78  pp.  Mexico 
Dept  minas,  Bol.  min.,  5,  1918, 
nos.  3-6;  6, 1918,  nos.  1-6.  (1591 
entries.    1915-18.    Regional.) 

1703  Aguilar    t    SantillAn,    Rafabl. 

Bibliography  of  Mexican  geology 
and  mining.  Am.  Inst.  Min. 
Eng.,  Trans.  32,  1902:  605-680. 
(1,725  entries.  1556-1902.  Re- 
gional.) 
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1704  Aguilbba,  J.  G.    The  Carbonifer- 

ous deposits  of  northern  Coa- 
huila.  Eng.  and  Min.  Journ.,  88, 
1909:  730.  (7  entries.  1866- 
1900.     Footnotes.) 

1705  AouiLBRA,   J.    G.     Lee  giBements 

carbonif^res  de  Coahuila.  Int 
Geol.  Cong.,  X.  Mexico,  1906. 
Guide  no.  xzyii:  16-17.  (8  en- 
tries.   1866-1901.    Regional.) 

1706  AouiLBRA,  J.  G.     Resefia  del  de- 

sarroUo  de  la  geologf  a  en  Mexico. 
Soc.  geol.  Mex.,  Bol.  1,  1906:  35- 
117.  (16th  Cent.-1904.  Re- 
gional. Reviews  in  chronological 
order  works  on  geology  of 
Mexico.) 

1707  B68B,  Emiuo.    Algunas  faunas  del 

cretaeico  superior  de  Coahuila  y 
regiones  iimitrofes.  M^co, 
1913,  66  pp.  Mexico.  Inst, 
geol.,  Bol.  30.  (90  entries. 
1841-1907.     Regional.) 

1708  B6bk,  Emilio.    La  fauna  de  molus- 

oos  del  Senonlano  de  Cardenas, 
San  Luis  Potosf.  M6xico,  1906, 
95  pp.  Mexico.  Inst,  geol.,  Bol. 
24.  (Literature,  7-13.  95  en- 
tries.   1841-1904.    Regional.) 

1709  B6be,  E.     Monograffa  geoldgica  y 

paleontol6gica  del  Cerro  de  Mule- 
ros  cerca  de  cuidad  JuArea,  es- 
tado  de  Chihuahua  .  .  .  Mexico, 
1910,  193  pp.  Mexico,  Inst, 
geol.,  Bol.  25.  (Literature,  5-14. 
181-182.  120  entries.  1882- 
1907.    Regional.) 

1710  BObb,  Emilio.    Sobre  algunas  fau- 

nas Terciarias  de  Mexico.  Mex- 
ico, 1906,  96  pp.  Mexico.  Inst, 
geol.,  Bol.  22.  (Literature,  7-9, 
63-64.  56  entries.  1841-1903. 
Regional.) 

1711  BuBCXHABOT,     Cablos.       Fauuas 

Jurasicas  de  Symon  (Zacatecas) 
y  faunas  Cretacicas  de  Zum- 
pango  del  rlo  (Guerrero).  Mex- 
ico, 1919,  135  pp.  Mexico.  Inst, 
geol.,  Bol.  33.  (Literature,  131- 
132.  34  entries.  1842-1910. 
Regional.) 

1712  BuBCKHABDT,     Cablos.       Faunes 

jurassiques  et  cretaciques  de  San 
Pedro  del  Gallo.  Mexico,  1912, 
264  pp.  M6xico  Inst,  geol.,  Bol. 
29.  (Works,  243-250.  120  en- 
tries.   1812-1908.    Regional.) 

1713  EiiuoNs,  8.   F.     Cananea  mining 

district  of  Sonora,  Mexico.  Econ. 
Geol.,  5,  1910:  356.  (9  entries. 
1902-03.     Regional.) 


♦Not  seen. 


1714 


1715 


1716 


1717 


1718 


MICA. 
1719 


1720 


1721 


1722 


1723 


1724 


1725 


Flobbb,  T.  Le  Xinantecatl  ou 
voican  Nevado  de  Toluca.  Int. 
Geol.  Cong.,  X.  Mexico,  1906. 
Guide  no.  ix:  15-16.  (12  en- 
tries.    1866-1902.    Regional.) 

OBDoi^Ks,  Esbquibl.  Le  Xinante- 
catl ou  voican  Nevado  de  Toluca. 
Soc.  dent.  "Antonio  Alsate." 
Mem.  18,  1902:  112.  (13  entries. 
1849-97.     Regional.) 

Stbwabt,  p.  C.  a.  The  petroleum 
industry  of  Mexico.  Inst.  Petrol. 
Tech.,  Joum.  2,  pt.  5,  1915:  31- 
37.  (143  entries.  1846-1915. 
Regional.) 
•Thatbb,  W.  N.  a  bibliography  of 
Mexican  geology,  geography,  and 
mining,  1902-1912.  Min.  Sci.. 
70,  1914;  52-56,  August;  53-56, 
Sept;  53-58,  Oct. 

ViLLABBLLO,  J.  D.  AlguiiBS  re- 
giones  petroUferas  de  Mexico. 
M6xico,  1908,  120  pp.  Mexico 
Inst,  geol.,  Bol.  26.  (Literature, 
17.  5  entries.  1872-1904.  Re- 
gional.) 

See  209,  964,  965,  1532,  1590,  1641, 
2379a,  2746a. 

CiBKBL,  Fbits.  Mica  its  occur- 
rence, exploitation  and  usee. 
Ottawa,  1905,  148  pp.  Canada 
Dept.  Int.,  Mines  Br.  (Bib!., 
131-132.  21  entries.  1877-1904. 
General.) 

CoBKiLL,  E.  T.  Notes  on  the 
occurrences,  production  and  uses 
of  mica.  Canad.  Min.  Inst., 
Journ.  7,  1904:  303.  (9  entries. 
1863-1900.     General.) 

CuLiN,  F.  L.,  jr.  Mica.  Tucson, 
Arisona,  1915-16,  12  pp.  Aris. 
Bur.  Mines,  Bull.  16.  Min.  tech. 
ser.  8.  (17  entries.  189^1914. 
General.) 

Hall,  A.  L.  Mica  in  the  eastern 
Transvaal.  Johannesburg,  1920, 
95  pp.  Union  S.  Afr.  Geol.  Surv., 
Mem.  13.  (Bibl.,  87.  18  entries. 
1902-18.     General.) 

Holland,  T.  H.  The  mica  deposits 
of  India.  India  Geol.  Surv., 
Mem.  34,  pt.  2,  1902:  112-114. 
(25  entries.  1826-1900.  Re- 
gional.) 

ScHMiD,  H.  S.  DB.  Mica  its  occur- 
rence, exploitation,  and  uses. 
2d  ed.  OtUwa,  1912,  411  pp. 
Canada  Dept.  Mines,  Mines  Br. 
no.  118.  (Literature,  391-398. 
129  entries.  1874-1910.  Gen- 
eral.) 

Stbbbxtt,  D.  B.  Mica.  U.  S. 
Geol.  Surv.,  Min.  Res.  1912-11, 
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1913:    108^1091.      (55   entries. 
1880-1912.     Regional.) 
MICHIOAN. 

1726  Batlet,  W.  S.     The  Menominee 

iron-bearing  district  of  Michigan. 
Washington,  1904,  513  pp.  U.  S. 
Geol.  Surv.,  Mon.  46.  (Bibl., 
41-124.  80  entries.  1845-1901. 
Regional.) 
1726a  Batlet,  W.  S.  Geological  explora- 
tion and  literature  [of  Marquette 
and  iron-bearing  district  of  Mich- 
igan.] U.  8.  Geol.  Surv.,  Mon.  28, 
1899:  5-148.  (112  entries. 
1821-95.     Regional.) 

1727  Cook,  C.  W.    The  brine  and  salt 

deposits  of  Michigan ;  their  origin, 
distribution  and  exploitation. 
Lansing,  1914,  188  pp.  Mich. 
Geol.  Surv.,  Publ.  15.  Geol.  ser. 
12.  (Bibl.,  171-172.  34  entries. 
1826-1911.     Regional.) 

1728  Lane,  A.  C.     Historical  review  of 

the  geology  of  Michigan.  Mich. 
Acad.  Sci.,  Rept.  5,  1904:  194- 
195.  (21  entries.  1823-1901. 
Regional.) 
1728a  Lane,  A.  C.  The  Keweenaw  series 
of  Michigan.  Mich.  Geol.  Surv., 
Publ.  6,  vol.  2  (Geol.  ser.  4), 
1911:932-938.  (90  entries.  1879- 
1912.     Regional.) 

1729  Levbbbtt,  Fbank.    Review  of  the 

glacial  geology  of  the  southern 
peninsula  of  Michigan.  Mich. 
Acad.  Sci.,  Rept.  6,  1904:  108- 
110.  (39  entries.  1840-1903. 
Regional.) 

1729a  Levbbett,  Fbank.  Bibliography 
of  Northern  Peninsula  water 
power.  Mich  Geol.  Surv.,  Publ.  7 
(Geol.  ser.  5),  1911:  65-66.  (11 
entries.  1880-1910.  Regional.) 
Se€  565a,  655,  1351,  1726a,  2108, 
2180.  2379,  2774. 

MILITARY  OBOORAPHT. 

1730  Johnson,  D.  W.  Some  recent  books 

on  military  geography.      Geog. 
Rev.,  9,  1920:  60-63.    (7  entries. 
1916-18.     Footnotes.) 
MILITARY  OBOL06T. 

1731  Bbooks,  a.  H.   The  use  of  geology 

on   the   western   front.       U.    S. 

Geol.  Surv.,  Prof.  Paper  128-D, 

1920:  85-86.    (54  entries.    1917- 

20.     Regional.) 
MILLSTOKBS.     See  94,  1903. 
MINB  VALUATION. 

1732  Uglow,  W.  L.   a  study  of  methods 

of  mine  valuation  and  assessment 
with  special  reference  to  the  sine 
mines  of  southwestern  Wisconsin. 


•Not  seen. 


Madison,  Wis.,  1914,  73  pp.  Wis. 

Geol.  Surv.,  Bull.  41,  Eoon.  ser. 

18.       (BiU.,  72-73.     47  entries 

1903-14.     General.) 
MINBRAL  DBPOSITS.     See    ORE    DE- 
POSITS. 
MINBRAL  LOCALITIBS. 

1733  Andebson,    C.       Bibliography   of 

Australian  mineralogy.  Sydney, 
1916,  164  pp.  New  South  Wales 
Geol.  Surv.,  Min.  Res.  22.  (911 
entries.  1859(?)-1915.  Regional.) 

1734  GOboet,  R.     Sch5ne    und  bedeu- 

tende  Mineralfunde.  Fortsch. 
Min.  Krist.  Petrogr.,  2,  1912: 
145-148.  (83  entries.  1905-11. 
General.) 
See  678.  1085,  1176,  1341,  1534, 
1679,  1910,  1938a,  2123,  2287, 
2398,  2399,  2597a. 
MINBRAL  PAINTS. 

1735  Hill,  J.  M.    Mineral  paints.   U.  S. 

Geol.  Surv.,  Min.  Res.  1913-11, 
1914:67-70.  (117  entries.  1901- 
14.     General.) 

1736  Hill,  J.  M.  Mineral  paints  [Biblio- 

graphic abstracts].  U.  S.  Geol. 
Surv.,  Min.  Res.  1914-11,  1916: 
117-122.  (34  entries.  1914-15. 
General.) 

1737  Phalbn,  W.   C.      Mineral  paints. 

U.    S.    Geol.    Surv.,    Min.    Res., 
1911-11,    1912:   898-993.       (148 
entries.    1903-12.   General.) 
See  2125. 
MINBRAL  RBSOURCBS. 

1738  Gbeat  Britain.      Impbbial  min- 

BBAL    BEBOUBCE8   BUBEAU.       The 

mineral  industry  of  the  British 
Empire  and  foreign  countries. 
War  period.  London,  1920. 
Arsenic  (1913-19),  p.  19, 27  entries. 
Bismuth  (1913-19),  p.  13-14,  28 
entries.  Borates  (1913-19),  p.  23- 
24,  28  entries.  Chrome  ore  and 
chromium  (  1913-19),  p.  26-29, 
63  entries.  Fuller's  earth  (1913- 
19),  p.  13,  16  entries.  Feldspar 
(1913-19),  p.  15-16,  32  entries. 
Magnesite  (1913-19),  p.  39-41, 
51  entries.  Monasite  (1913-19), 
p.  12-14,  32  entries.  Nitrates 
(1913-19),  p.  25-28,  77  entries. 
(354  entries.   1913-19.   General.) 

1739  Gbeat  Britain.    Patent  Office. 

Subject  list  of  works  on  mineral 
industries  in  the  library  of  the 
Patent  office.  Parts  1-3.  London, 
1912.     (General.) 

1740  McCaskbt,  H.  D.,  and  Bubchabd, 

E.  F.  Our  mineral  supplies. 
Washington,  1919,  278  pp.  U.  S. 
Geol.  Surv.,  Bull.  666.  (Bibl.. 
221-278.   ca  3000  entries.    1885- 
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1918.  Regional.  Compiled  under 
the  direction  of  G.  M.  Wood.) 

1740a  Waaqkn,  Lukas.  Bergbau  und 
Bergwirtsohaft.  Wien,  1919, 
304  pp.  WirteohaftsgeographiBche 
Karten  . . .  lur  Wirtachaftskunde 
.  .  .  Heft  10.  (Bibliographiee 
through  text.) 
Se€  114,  127,  259,  304,  678,  679. 
580,  584,  591,  592,  596,  602,  686. 
688,  769,  948,  949,  1021a,  1273, 
1401a,  1407.  1410.  1413,  1416, 
1764.  1769,  1840,  1844,  1867, 
1868,  1874a,  1903,  1964,  2137, 
2138,  2143a,  2281,  2284,  2285, 
2286,  2476,  2485,  2638a.  2644, 
2647.  2647a,  2649,  2658,  2733, 
2734,  2793,  2839,  2857a,  2871. 

MINBRAL  WATBRS. 

1741  Bailkt,  £.  H.  S.   Special  report  on 
^j  mineral  waters.     Topeka,  1902, 

343   pp.      Kansas   Geol.    Surv., 

'^'^  Vol.    7.       (BiW.,    331-332.      45 

P*t'  entries,    n.  d.    General.) 

1741a  *Baub,  Karl.  Ueber  die  Genesis  der 

Mineral  quellen   in  Bad   Steben. 

Ein    Beitrag   sur  Quellenlnmde. 

Bad    Wildungen,    1912,    61    pp. 

(Bentktste  Literatur:  one  p.  after 

p.  61.) 

1741b  *Chri8tt,    MiiiLBR,    and    Thrbbh, 

Mat.     a  history  of  the  mineral 

waters  and  medicinal  springs  of 

the  county  of  Essex.    Stratford, 

1910,  73  pp.      Essex  field  club 

special  memoirs,  vol.  4.     (Bibl., 

of  Essex  mineral  springs,  6-10.) 

1742  Ellis,  A.  J.   Mineral  waters.   U.  S. 

Geol.  Surv.,  Min.  Res.  1916-11, 
1917:509-510.  (26  entries.  1888- 
1913.     General.) 

1743  Elwortht,   R.   T.    The  chemical 

character  of  some  Canadian  min- 
eral springs.  Ottawa,  1918.  173 
pp.  Canada  Dept.  Mines.  Mines 
Br.,  Bull.  20.  (BiU.,  168.  14 
entries.    1860-1913.    General.) 

1744  McCallib,  S.  W.     A  preliminary 

report  on  the  underground  waters 
of  Georgia.  Atlanta,  Ga.,  1908. 
370  pp.  Georgia  Geol.  Surv., 
Bull.  15.  (Bibl.,  282.  6  entries. 
1849-99.     Regional.) 

1745  Peale,    a.    C.       Bibliography   of 

mineral  waters.  U.  S.  Geol. 
Surv.,  Min.  Res.  1905,  1906: 
1308-1312.  (104  entries.  1807- 
1905.     Regional.) 

1746  Sattxrlt,  John,   and   Elwortht, 

R.  T.  The  radioactivity  of  some 
Canadian  mineral  springs.  Ot- 
tawa, 1917,  60  pp.  Canada  Dept. 


*Not  seen. 


Mines.       Mines   Br.,    Bull.    16. 
(Bibl.,  53-54.    29  entries.    1909- 
16.     General.) 
See  682,  779,  1171a,  1279,  1903. 
MINBRAUZBR8. 

1747  NiooLi,  P.    Die  gasf6rmigen  Min- 

eralisatoren  im  Magma.  Geol. 
Rundsch..  3,  1912:  472-473.  (55 
entries.    1847-1911.  General.) 

mihbraloot. 

1748  [Fbrbmann,    A.      £tudee   sur   les 

silicates  magn^ens  hydrates.] 
Mus.  g^l.  Pierre  le  Grand.  Trav. 
7.  1913:  205-250.  (83  entries. 
1817-1914.     General.) 

1748a  [Fbbsmann.  A.  £tudes  sur  lee 
s6olithes  de  la  Russie.  III.]  Mus. 
g6ol.  Pierre  le  Grand,  Trav.  7, 
1913:181-204.  (65  entries.  1827- 
1914.     General.) 

1748b  Gannett,  R.  W.,  and  Robertson, 
C.  T.  Selected  bibliography  on 
mineralogy  and  the  identification 
of  minerals.  Cal.  State  Min.  Bur. 
Bull.  87,  1920:  112-115.  (42 
entries.    1875-1918.    General.) 

1749  Kraub,  E.  H.    Descriptive  miner- 

alogy with  especial  reference  to 
the  occurrences  and  uses  of 
minerals.  Ann  Arbor,  Mich., 
1911.  334  pp.  (Bibl.,  vii-viii. 
49  entries.     1893-99.     General.) 

1750  Lacroix,  Alfred.   La  min^ralogie. 

La  science  Fran^aise,  v.  1,  Paris. 
1915:  185-200.  (224  entries. 
1722-1915.     Regional.) 

1751  Merrill,  G.  P.    The  non-metallic 

minerals.  Their  occurrence  and 
uses.  N.  Y.,  1904.  414  pp.  (335 
entries.  1821-1903.  General. 
Bibliographies  through  text.) 

1752  MoBBS,  A.  J.,  and  Parbonb,  C.  L. 

Elements  of  mineralogy,  crystal- 
lography and  blowpipe  analysis 
from  a  practical  standpoint  .  .  . 
5th  ed.  N.  Y..  1916,  631  pp. 
(Bibl.,  xi-xiii.  74  entries.  1864- 
1916.     General.) 

1753  Penfibld,    S.    L.,    and    Pirbbon, 

L.  v.,  ed.  Contributions  to 
mineralogy  and  petrography  from 
the  laboratories  of  the  Sheffield 
scientific  school  of  Yale  Uni- 
versity. N.  Y.,  1901,  482  pp. 
(Bibl.,  9-21,  384-386.  275 
entries.      1849-1901.     General.) 

1754  *Revi7B       bibliooraphique       des 

sciences  naturelles  puree  et  appU- 
qu6e8  (biologie  g^n^rale;  anatomie 
et  physiologic;  botanique;  agri- 
culture et  sciences  agronomiques; 
min6ralogie  et  industries  mini- 
^res).    1  re  ann6e.   Paris,  1902. 
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1755  Schilling,  JoHANNSB.  Das  Vorkom- 

men  der  "seltenen  Erden"  im 
Mineralreiche.  MQnchen,  1904, 
1 15  pp.  (Bibliographies  through- 
out text  under  mineral  names.) 

1756  ScHWANTKK,  Abthub.    Neue  Min- 

eralien.  Literatur  zu  den  neuen 
Mineralien  in  Band  I  der  Fort- 
schritte.  Fortschr.  Min.  Krist. 
Petrogr.  2.  1912:  129-136.  (146 
entries.    189&-1911.    General.) 

1757  Scott,   Albxandeb.      Recent  ad- 

vances in  science:  Mineralogy  and 
crystallography.  Sci.  Prog.,  14, 
1919-1920:  386-389.  (30  entries. 
1916-1919.  General.  Beginning 
with  Vol.  12, 1917,  each  vol.  con- 
tains the  above  section.) 

1758  *Slavik,  F.     Mineralogie  im  Jahre 

1906.  Frana    Josefs-Akad.,  Abh. 

16,  1907:9-60. 
See  87,  93,  364,  381,  423,  436,  436. 

437,  640,  680,  683,   1341,   1674. 

1688,    1733,    2149,    2319,    2332. 

2406,   2641,    2673,    2674.    2735, 

2819. 
MIHBRALOOT.        See    also    MINERAL 

LOCALITIES. 
MINBRAL06T,  CHEMICAL. 

1759  CoBNu,  F.    Versuoh  Hber  die  saure 

und  alkalische  Reaktion  von 
Mineralien,  insbesondere  der  Sili- 
kate.  T.  M.  P.  M.,  n.  f.  24,  1905: 
417.  (11  entries.  1867-1904. 
General.) 

1760  HiMiiBLBAUEB,       Alfbbd.         Die 

Bedeutung  der  KoUotdchemie  fUr 
die  Mineralogie.  (Spesieller  Teil.) 
Fortschr.  Min.  Exist.  Petrogr.,  3, 
1913:32-37.   (127  entries.   J890-^ 
1912.     General.) 

1760a  *Jaeoeb,  F.  M.  Eyie  Anteitung  sur 
ausfQhning  Utakfer  physikochem- 
ischer  Melshngen  bei  hdheren 
Temperaturen.  Mit  beeonderer 
BerQckaichtigung  des  Studiums 
der  Mineralsynthese  und  der 
silikatchenue.  Groningen,  1913, 
162  pp.  (Bibliographies  at  end 
of  chapters.) 

1*61  Rbiteb,  H.  H.  Experimentelle 
Studien  an  Silikatschmelsen. 
N.  J.  f.  Min..  B.  B.  22,  1906: 
260-264.  (94  entries.  187^ 
1906.     General.) 

MINING  ENGINEERING  LITERATURE 

1762  Cbanb,  W.  R.  Index  of  mining 
engineering  literature  comprising 
an  index  of  mining,  metallurgical, 
civil,  mechanical,  electrical  and 
chemical  engineering  subjects  as 
related    to    mining   engineering. 


♦Not  seen. 


N.  Y..  1909,  812  pp.  (ca  24,090 
entries,     n.  d.     General.) 

1762a  Fat,  A.  H.  A  Glossary  of  the  mining 
and  mineral  industry.  Washing- 
ton, 1920,  764  pp.  (U.  S.  Bur. 
Mines,  Bull.  96.  (References 
through  text.  1747-1918.  Gen- 
eral.) 

MINNESOTA. 

1763  Bachellbbt,  A.    Les  mines  de  fer 

du  Minnesota.  Ann.  mines,  9th 
ser.  18,  1900:  212.  (22  entries. 
1876-98.     Regional.) 

1764  Clements,  J.  M.    The  Vermillion 

iron-bearing  district  of  Minne- 
sota. Washington,  1903,  463  pp. 
U.  S.  Geol.  Surv.,  Mon.  45. 
(Literature,  64-128.  69  entries. 
1826-1901.     Regional.) 

1765  Elftman,  a.  H.  The  geology  of  the 

Keweenawan  area  in  north- 
eastern Minnesota.  II.  Am. 
Geol.,  21,  1898:  186-188.  (49 
entries.    1862-96.    Regional.) 

1766  Gbbooby,  Winifbed.  Bibliography 

of  Minnesota  mining  and  geology. 
Minneapolis,  1916,  167  pp. 
Minn.  Sch.  Mines  Exp.  Sta., 
Bull.  4.  (991  entries.  1778-1915. 
Regional.) 
1766a  *Gbboobt,  Winifbed.  Supplement 
to  the  bibliography  of  Minnesota 
mining  and  geology.  Minn.  Univ. 
Sch.  Mines  Exp.  Sta..  Bull.  8. 
1920.  43  pp. 

1767  Hall,  C.  W.  The  gneisses,  gabbro- 

schists,  and  associated  rooks  of 
southwestern  Minnesota.  Wash- 
ington, 1899,  160  pp.  U.  S. 
Geol.  Surv.,  Bull.  167.  (Sum- 
mary, 12-19.  23  entries.  1779- 
1888.     Regional.) 

1768  Habdeb,    E.    C.,    and    Johnston, 

A.  W.  Preliminary  report  on  the 
geology  of  east  central  Minnesota 
including  the  Cuyxma  iron-ore 
district.  Minneapolis.  1918.  178 
pp.  Minn.  GeoK  Surv.,  Bull.  15. 
(Bibl..  167-174.  131  entries. 
1877-1916.     Regional.) 

1769  Leith,  C.  K.     The  Mesabi  iron- 

bearing    district    of    Minnesota. 

Washington,  1903,  316  pp.   U.  S. 

Geol.  Surv.,  Mon.  43.  (Summary, 

31-62.     67  entries.     1810-1902. 

Regional.) 
1769a  *NiEiii,  Siona.     Mesabi  iron  range 

of    Minnesota,    a    bibliography. 

Madison,  1920,  18  pp. 
See  697,  2118,  2770,  2774. 
MIOCENE. 

1770  KiBCHNEB,  W.  0.  G.   Contribution 

to  the  fossil  flora  of  Florissant, 
Colorado.    St.  Louis  Acad.  Sci., 
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Trans.  8,  1898:  187-188.  (18 
entries.    1847-98.     General.) 

1771  ScHAFTBB,  F.  X.    Das  Miocftn  von 

Eggenburg.  Wien,  1910,  126  pp. 
Austria.  Geol.  Reichsanst.,  Abh. 
22,  hft.  1.  (Literature,  8-11.  107 
entries.  1780-1909.  General.) 
Sm  771,  789,  871,  884,  1138,  1162, 
1482,  1608,  1612.  1666,  2060a, 
2252,  2609b,  2814,  2902. 
MISSISSIPPI. 

1772  Bbown,  C.  S.    The  lignite  of  Mis- 

sissippi.     Jackson,   Miss.,   1907, 
71  pp.   Miss.  Geol.  Surv.,  Bull.  3. 
(Bibl.,  8.    16  entries.    1854-1906. 
Regional.) 
See  655,  859,  1238.  2222. 
MISSISSIPPI  RIVBR. 

1773  Brown,  R.   M.      The  Mississippi 

Riyer  from  Cape  Girardeau  to  the 
head  of  the  passes.  Am.  Geog. 
Soc,  Bull.  35,  1903:  16.  (18 
entries.     1875-1900.     Regional.) 

MISSISSIPPIAN.     See  680. 

MISSOURI. 

1774  HiNDB,  Hknrt,  and  Grsenb,  F.  C. 

The  stratigraphy  of  the  Pennsyl- 
▼anian  series  in  Missouri  .  .  . 
Jefferson  City,  Mo.,  1915, 407  pp. 
Mo.  Bur.  Geol.,  Vol.  13,  2d  ser. 
(BiW.,  377-397.  390  entries. 
1823-1913.     Regional.) 

1775  Kktks,    C.    R.       Bibliography    of 

Missouri  geology.  Mo.  Geol. 
Surv..  Vol.  10,  1896:  219-523. 
(ca  4150  entries.  1814-96.  Re- 
gional.) 
See  406,  706,  730,  955,  975,  1534, 
2727,  2920. 
MOLDING  SAND. 

1776  EcKBL,  E.  C.     Molding  sand:  its 

usee,  properties,  and  ooeurrence. 
N.  Y.  State  Mus.,  Ann.  Rept.  55, 
1903:  r96.      (6  entries.      1869- 
1901.     General.) 
MOLLUSKS. 

1777  Antkvs,       Ernbt.         Post-glacial 

marine  shell-beds  in  Bohusl&n. 
Geol.  Fdren.  Stockh.  F6rh.,  39, 
1917:423-425.  (36  entries.  1846- 
1914.     Regional.) 

1778  Arnold,  Ralph.  The  Tertiary  and 

Quaternary  Pectens  of  California. 
Washington,  1906,  264  pp.  U.  S. 
Geol.  Surv.,  Prof.  Paper  47. 
(Bibl..  142-146.  71  entries.  1829- 
1905.     Regional.) 

1779  Baksb.  F.  C.    The  Lymnaeidae  of 

North  and  Middle  America  recent 
and  fossil.  Chicago.  1911,  539 
pp.  Chicago  Acad.  ScL,  Sp. 
Publ.,3.  (BiU..  468-510.  oa775 
entries.     1758-1910.      General.) 


1780  BoBCHBBT,  A.  Die  MoUuskenfauna 

und  das  Alter  der  Parani-Stufe. 
(BeitriLge  sur  Geologie  und  Palae- 
ontologie  von  SQdamerika  .  .  . 
IX).  N.  J.  f.  Min..  B.  B.  14, 
1901:243-244.  (42  entries.  1836- 
99.     Regional.) 

1781  Bbusina,   Spibidion.      Gragja  sa 

neogensku  malakolosku  faunu 
Dalmadje,  Hrvatske  i  Slavonije 
us  neke  vrste  is  Bisne,  Hercego- 
nine  i  Srbije  .  .  .  Zagreb-Agram, 
1897,  43  pp.  (Bibl.,  xz-ui.  23 
entries.    1870-96.    Regional.) 

1782  Dall,  W.  H.     Material  toward  a 

bibliography  of  publications  on 
the  post-Eocene  marine  mollusks 
of  the  northeast  coast  of  America, 
186&-1908.  U.  8.  Geol.  Surv., 
Prof.  Paper  59,  1909:  192-216. 
615  entries.  186&'1908.  Gen- 
eral.) 

1783  DomriLLi,   Robebt.      £tudes  sur 

les  Cardioc6ratid6s  de  Dives, 
Villers-sur-Mer  et  quelques  autres 
gisements.  Soc.  g6ol.  France, 
M6m.  Pal.  45,  1912:  5-8.  (83 
entries.    1815-1911.    General.) 

1784  Haas,  Otto.    Die  Fauna  des  mitt- 

leren  Lias  von  Ballino  in  SQdtirol. 
II.  Teil.  Beitr.  Pal&ont.  Oesterr- 
Ung.,  26,  1913:  158-161.  (106 
entries.     1846-1912.     Regional.) 

1785  HlGO,  RiCHABD.    t^ber  relikte  und 

fossils  ndrdliche  BinnenmoUusken 
in  Schweden.  Upsala  Univ., 
Bull.  Geol.  Inst.  9, 1908-1909: 33. 
(18  entries.  1830-1906.  Re- 
gional.) 

1786  Kbnnabd,  a.   S.,  and  Woodwabd, 

B.  B.  The  post-Pliocene  non- 
marine  mollusca  of  the  south  of 
England.  Geol.  Assoc,  Proc.  17, 
1901-1902:  257-260.  (74  entries. 
1824-1900.     Regional.) 

1787  KiTTL,    Ebnbt.        Materialien    su 

einer  Monographic  der  Halo- 
biidae  und  Monotidae  der  Trias. 
Res.  wissen.'  Eri.  Balatonsees. 
1,  Teil  1  Pal.  Anh.  2,  IV,  1912: 
221-225.  (156  entries.  1^8- 
1910.     General.) 

1788  Odhneb,  Nils.     Die  Entwicklung 

der  MoUuskenfauna  in  dem  Kalk- 
tuffe  bei  Skuptorp  in  W&ster- 
gdtland.  Geol.  Fdren.  Stockh. 
F6rk.  323,  1910:  1131.  (16 
entries.     1872-1910.     Regional.) 

1789  Pbth6,  Juuus.    Die  Kriede-  (Hy- 

persenon-)  Fauna  des  Peterward- 
einer  (P6terv&rader)  Gebirges 
(Fruska  Gora).  Palaeonto- 
graphica,  52,  1906:  61-72.  (180 
entries.     1785-1898.     Regional.) 


Digitized  by 


Google 


118 


CATALOGUE  OF  PUBLISHED  BIBLIOGRAPHIES 


1790  Rbbbindbb,  B.     Fauna  und  alter 

der  cretaoeisohen  sandflteine  in 
der  umgebung  des  Salxsees  Bask- 
untschak.  St.  Petersbourg,  1902, 
162  pp.  Russia.  Com.  g6ol., 
M6m.  17,  no.  1.  (Literature, 
79-82.  101  entries.  183&-1900. 
Regional.  Text  in  Russian  and 
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1791  Rbpblin,  J.  Monographic  du  genre 

Lychnus.  Soo.  g^ol.  France, 
M6m.  Pal.  53,  1920:  5.  (16 
entries.    1832-1916.    General.) 

1792  Shattuck,  G.  B.    The  mollusca  of 

the  Buda  limestone.  Washington, 
1903,  36  pp.  U.  S.  Geol.  Surv., 
Bull.  205.  (Bibl.,  11-12.  15 
entries.     1889-1901.     Regional.) 

1793  Steuslopf,  Ulrich.    Beitr&ge  sur 

Fauna  und  Flora  des  Quarti&rs 
in  Mecklenburg.  Ver.  Natur. 
Mecklenburg,  Arch.  61,  1907: 
87-88.  (19  entries.  1881-1907. 
Regional.) 

1794  Tbsgb,     p.         Jungterti&re     und 

quat&re  MoUusken  von  Timor.  I. 
teil.  Stuttgart,  1915,  70  pp.  In 
Wanner,  Joh.  Pal&ontologie  von 
Timor.  V.  Lief.  (Literature,  1-15. 
23  entries.  1843-1913.  Regional.) 

1795  TouGAS,  Ab.   Etudes  sur  la  classifi- 

cation et  revolution  des  Radio- 
litid^s.  Soc.  g6ol.  France,  M6m. 
Pal.  36,  1907:  &-8.  (58  entries. 
1780-1904.     General.) 

1796  WoLLEMANN,  A.   Die  Bivalven  und 

Gastropoden  des  deutschen  und 
hoU&ndischen  Neocoms.  Berlin, 
1900,  180  pp.  Prussia.  Geol. 
Landesanst.,  Abh.,  n.  f.  31. 
(Literature,  3-7.  84  entries. 
1812-97.  General.) 
See  265.  272a,  493. 
MOLUCCAS. 

1797  GooABTBN,  E.      Die  Vulkane  der 

ndrdlichen  Molukken.  Zeit.  f. 
Vulkan.,  4,  1918:  286-305.  (266 
entries.     1605-1918.     Regional.) 

1798  SoBBQBL,   W.      Lias  und    Dogger 

von  Jefbie  und  Fialpopo  (Mis^l- 
archipel).  (Geologische  Mitt^ 
heilungen  aus  dem  Indo-Austra- 
Uschen  Archipel.  IX).  N.  J.  t. 
Min.,  B.  B.  36,  1913:  646-648. 
(64  entries.  1830-1912.  Re- 
gional.) 
See  AMBON  ISLAND. 
MOLYBDENUM. 

1799  HoRTON,  F.  W.    Molybdenum:  its 

ores  and  their  concentration. 
Washington,  1916,  132  pp.  U.  S. 
Bur.  Mines,  Bull.  111.  (Bibl., 
121-125.  87  entries.  1894-1916. 
Select.) 


1800  JosBPH,  P.  E.   Molybdenum.   Tuc- 

son, Arisona,  1915-16,  9  pp. 
Aria.  Bur.  Mines,  BuU.  5.  Min. 
tech.  ser.  3.  (15  entries.  189&' 
1913.     General.) 

1801  SiOG,  Hbnbi,  and  Swidbbskt,  B. 

Les  gisements  de  molybdenite  de 
la  valine  de  Baltschieder.  Soc. 
vaud.  sci.  nat.,  Bull.  52,  1919: 
446.  (7  entries.  1866-1919. 
Regional.) 

1802  Walkbb,   T.  L.      Report  on   the 

molybdenum  ores  of  Canada. 
Ottawa,  1911,  64  pp.  Canada 
Dept.  Mines,  Mines  Br.  no.  93. 
(Bibl.,  58.  8  entries.  1899-1908. 
General.) 

1803  WBLL8,  J.   W.      Molybdenite:  its 

occurrence,  concentration,  and 
uses.  Canad.  Min.  Inst.,  Journ. 
6,  1903:  64-65.  (9  entries,  n.  d. 
General.) 

1804  WoHCBSTBH,  P.  G.     Molybdenum 

deposits  of  Colorado  with  general 
notes  on  the  molybdenum  in- 
dustry. Denver,  Col.,  1919,  131 
pp.  Col.  Geol.  Surv.,  Bull.  14. 
(Bibl.,  120-123.  65  entries. 
1896-1918.  General.) 
See  2293. 
MOHAZITE. 

1805  Bowman,    H.    L.       BeitriLge    sur 

Kenntniss  des  Monasit.  Zeit.  f. 
Kryst.,  33,  1900:  125-126.  (56 
entries.    1823-99.    General.) 

1806  KiTHiL,  K.  L.    Monasite,  thorium. 

and  mesothorium.  Washington. 
1915,  32  pp.  U.  S.  Bur.  Mines, 
Tech.  Paper  110.  (Bibl.,  30. 
23  entries.    1895-1915.     Select) 

1807  Sterrbtt,  D.   B.      Monasite  and 

Zircon.    U.  S.  Geol.  Surv.,  Min. 
Res.   1911-11,   1912:  1196.      (22 
entries.    1888-1910.    General.) 
See  1738. 
MONGOLIA. 

1808  Gban6,  J.  G.  Beitr&ge  sur  Kenntnis 

der  Eisseit  in  der  nordwestlichen 
Mongolei  .  .  .  Helsingfors,  1910, 
230  pp.  Fennia,  28,  no.  5.  (Liter- 
ature, 223-230.  92  entries.  1837- 
1910.  Regional.) 
MONTANA. 

1809  Calvert,  W.  R.,  cotnp.     Bibliog- 

raphy of  the  more  important 
papers  relating  to  the  water 
resources  of  the  Great  Falls 
region,  Montana.  U.  S.  Geol. 
Surv.,  Water-supply  Paper  221, 
1909:  9-10.  (13  entries.  1893- 
1906.     Regional.) 

1810  CoLLiBR,  A.  J.    Geology  of  north- 

eastern Montana.  U.  S.  Geol. 
Surv..  Prof.  Paper  120-B,  1918: 
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18.  (18  entries.  1875-1917. 
Regional.) 

1811  Emmons,    W.    H.,    and    Calkins, 

F.  C.  Geology  and  ore  deposits 
of  the  Philipsburg  quadrangle, 
Montana.  Washington,  1913, 
271  pp.  U.  S.  Geol.  Surv.,  Prof. 
Paper  78.  (Bibl.,  24r-26.  49 
entries.     1867-1911.     Regional.) 

1812  FisHBB,  C.   A.      Geology  of  the 

Great  Falls  coal  field,  Montana. 
Washington,  1909,  85  pp.  U.  S. 
Geol.  Surv.,  Bull.  356.  (Bibl., 
9-14.  61  entries.  1860-98. 
Regional.) 

1813  Knopf,  Adolph.     Ore  deposits  of 

the  Helena  mining  region,  Mon- 
tana. Washington,  1913,  143 
pp.  U.  S.  Geol.  Surv.,  Bull.  527. 
(Literature,  18-19.  18  entries. 
1888-1912.     Regional.) 

1814  Pirbson,  L.  v.     Petrography  and 

geology  of  the  igneous  rocks  of 
the  Highwood  mountains,  Mon- 
tana. Washington,  1905,  208  pp. 
U.  S.  Geol.  Surv.,  Bull.  15. 
(Bibl.,  15.  12  entries.  1861- 
1901.     Regional.) 

1815  RowE,  J.   P.     Montana  coal  and 

lignite  deposits.  Montana,  Univ. 
Bull.  37.  Geol.  ser.  2,  1906:  80. 
(23  entries.  1880-1905.  Re- 
gional.) 

1816  U.  S.  Geological  burvet.     Publi- 

cations of  the  ...  on  the  metal- 
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U.  S.  Geol.  Surv..  Min.  Res. 
1914-1.  1916:  796-797.  (27 
entries.     1885-1914.     Refi^onal.) 
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ington, 1914,  191  pp.  U.  S.  Geol. 
Surv.,  Bull.  574.  (Literature, 
17-18.  37  entries.  1868-1912. 
Regional.) 
See  744,  748,  756.  1307.  1599,  2727. 
2770. 2920. 
MONTICULIPOROIDS. 

1818  Cuminqb,  E.  R.,  and  Gallowat, 

J.  J.  Studies  of  the  morphology 
and  histology  of  the  Treposto- 
mara  or  Monticuliporoids.  Geol. 
Soo.  Am.,  Bull.  26,  1915:  366- 
368.  (36  entries.  1871-1913. 
General.) 
MOORS  AND  HEATHS. 

1819  Post,  Lennart  von.     Einige  sQd- 

schwedischen  Quell  moore.      Up- 

sala,  Univ.  Bull.  Geol.  Inst.  15, 

.   1916:    276-277.         (28    entries. 

1854-1916.     Regional.) 
See  2111,  2118a,  2119,  2544a,  2566. 
MORAVIA.     .See  832. 


MOREA.     iSee398. 
MOUNDS. 

1820  Campbell,  M.  R.  Natural  mounds. 

Journ.  Geol.,  14,  1906:  716-717. 
(23  entries.  1865-1906.  Gen- 
eral.) 

MOUNTAIN     STRUCTURE.       See    658, 
1285,  2408,  2413. 
5ee  aleo  TECTONICS. 
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1821  Davis,    W.     M.     The     mountain 
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vard Univ.  Mus.  Comp.  Zool., 
Bull.  42.  Geol.  ser.  6,  no.  3, 
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1823  What,  D.  A.    Observations  sur  la 
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MUSTELIDAE.       iSee  1621. 
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Rept. 
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99. 
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(340    entries.       1836-1906.       Re- 
gional.) 
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and  lower  Umsimlulu  counties, 
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1920,  (451  pp.  Union  S.  \fr. 
Geol.  Surv.  (13  entries.  1871- 
1920.  Regional.) 
NAUTILOIDEA. 

1827  LoEscH,  K.  C.  von.    Die  Nautilen 

des  weissen  Jura.  Palaeonto- 
graphia.  61,  1914: 64-71.  (203 
entries.    1818-1912.    General.) 

1828  Pi  A,    Julius  v.      Untersuchungen 

ttber  die  liassischen  Nautil<Mdea. 
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Beitr.  PaUont  Oesterr-Unff.,  27, 
1914:  36-38.  (64  entries.  1842- 
1908.     General.) 

1829  Wbtteatss,  J.  F.    Notes  on  some 

Canadian  specimens  of  "Lituites 
undatus."      Ottawa    Nat.,     17. 
1903:117-119.    (8  entries.  1842- 
94.     Regional.) 
NEBRASKA. 

1830  Barbour.  E.  H.,  and  Fisher.  C.  A. 

The  geological  bibliography  of 
Nebraska.  Nebraska,  Bd.  Agri.. 
Ann.  Rept.  1901.  1902:  248-266. 
(302  entries.  1804-1902.  Re- 
gional.) 
See  S52,  1636.  2771. 

NEOCBNB.     See  570.  2251. 

NBOOENB.     See  324.  462.  1379.  1497a. 

NBPHELINB  ROCKS.     See  2145. 

NBPHBLINB  STBNITB.     See  2690. 

NBPHRITB. 

1831  FiNLATSON.  A.  M.     The  nephrite 

and  magnesian  rocks  of  the  South 
Island  of  New  Zealand.  Geol. 
Soc.  London,  Q.  J.  65,  1909: 
379.  (17  entries.  1777-1906. 
Regional.) 

1832  Teppner,  Wilfribd.     Die  Neph- 

ritfrage  mit  besondered  BerQck- 
sichtigung  Steiermark.  Nat.  \er. 
Steiermark,  Mitth.  49  (1912) 
1913:  100-102.  (34  entries. 
1761-1912.     General.) 

1833  Welter.    O.     A.       Bericht    fiber 

neuere    Nephritaebeiten.      Geol. 
Rundsch.,  2.   1911:  75-78.     (73 
entries.    1863-1910.    General.) 
NBTHBRLANDS. 

1834  Calkbr,  F.  J.  P.  VAN.    Die  kristal- 

linischen  Geschiebe  der  Mor&nen- 
Ablagerungen  in  der  Stradt  und 
Umbebung  von  Groningen.  Gro- 
ningen.  Min.-geol.  Inst.,  Mitth. 
2.  hft.  3.  1912:  377-[390j.  (222 
entries.    1875-1910.    General.) 

1834a  EiNnvERSLAo  over  de  ondersoekin- 
gen  en  uitkomsten  van  den  dienst 
der  Rijksopsporing  van  delfstof- 
fen  in  Nederland  1903-1916. 
Amsterdam,  1918.  664  pp. 
(Literatuurlijst.  650-658.  99  en- 
tries.   1905-16.    Regional.) 

1635  JoNKBR.  H.  G.  Liste  von  Schrif ten. 
welche  auf  die  Geologie  von  Nie- 
derland  Besug  haben.  (1734- 
1906).  Akad.  Wetenschap..  Am- 
sterdam. Versl.  (2e  sect.)  13. 
no.  2,  1907:  i-vii,  1-154.  (1413 
entries.     1734-1906.     Regional.) 

1835a  ^Laittbrbach.  WiLHBLM.  Das  Dilu- 
vium swischen  Limburg  und  Kob- 
lens.     Giessen.  1914.  1  p.  i,  13 

♦Not 


54.      Sonderabdnick    aus    dem 
^  Bericht  der  oberhessischen  Ge- 

sellschaft  ffir  Natur-  und  Hefl- 
kunde,  n.  f,  naturw.  Abt  6  (1914). 
(BiU.,  48-52.) 

1836  MoLENORAAFP.    G.     A.     P..    and 

Waterschoot  van  der  Gracht, 
W.  A.  J.  M.  VAN.  Niederlande. 
Heidelberg.  1913.  98  pp.  Handb. 
reg.  Geol..  12  hft.  (Literature, 
95-97.  70  entries.  1868-1912. 
Regional.) 

1837  Stbbnhuis,  J.  F.     Beechouwingen 

over  en  in  verband  met  de  daling 
van  den  bodem  van  Nederland. 
Amsterdam,  1917,  115  pp. 
Akad.  Wentenschap.  Amster^ 
dam.  (Tweede  sect.)  10.  no.  2. 
(Literature,  82-112.  329  en- 
tries.   1570-1917.    Regional.) 

1838  Tesch.    Pieter.      Der    niederj&n- 

dische  Boden  und  die  Ablagerun- 
gen  des  Rheines  und  der  Maas 
aus  der  jQngeren  terti&r-  und  der 
ftlteren  Diluvialseit.  [Amster- 
damj,  1908.  74  pp.  Mitth.  staat. 
Bohr.  Niederl..  1.  (Literature, 
6^74.  74  entries.  1884-1908. 
Regional.) 
See  456,  630,  1796,  2060a,  2188, 
2189,  2527. 

NBU  POMMBRN.     See  NEW  BRITAIN. 

NBVADA. 

1839  Emmons,  W.  H.     A  reconnaissance 

of  some  mining  camps  in  Elko, 
Lander,  and  Eureka  counties, 
Nevada.  Washington,  1910,  130 
pp.  U.  S.  Geol.  Surv.,  Bull.  408. 
(BiU.,  11-12.  12  entries.  1875- 
1904.      Regional.) 

1840  Hill,  J.  M.     Notes  on  some  min- 

ing districts  in  eastern  Nevada. 
Washington,  1916.  214  pp.  U.  8. 
Geol.  Surv.,  Bull.  648.  (Previous 
descriptions,  19-21.  25  entries. 
1888-1915.     Regional.) 

1841  Knopf.  Adolph.    Geology  and  ore 

deposits  of  the  Yerington  dis- 
trict, Nevada.  Washington,  1918, 
68  pp.  U.  S.  Geol.  Surv..  Prof. 
Paper  114.  (BiU..  9-10.  8  en- 
tries.   1903-12.    Regional.) 

1842  Lindqren,   Waldbmar.      Geology 

and  mineral  deposits  of  the 
National  Mining  district,  Nev- 
ada. Washington,  1915,  58  pp. 
U.  S.  Geol.  Surv.,  Bull.  601. 
(Literature,  17-18.  10  entries. 
1870-1912.    Regional.) 

1843  Ransome.  F.  L.     Geology  and  ore 

deposits  of  Goldfield.  Nevada. 
Washington,  1909,  258  pp.  U.  S. 
Geol.    Surv.,    Ptof.    Paper    66. 
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(Literature,  24-26.  30  entries) 
1878-1908.     Regional.) 

1844  Ranbome,  F.  L.     Notes  .on  some 

mining  districts  in  Humboldt 
county,   Nevada.      Washington, 

1909,  75  pp.  U.  8.  Geol.  Surr., 
Bull.  414.  (Literature,  13-14. 
15  entries.  1864-1908.  Re- 
gional.) 

1845  Ranboms,  F.  L.,  Emmons.  W.  H., 

and  Garret,  G.  H.  Geology 
and  ore  deposits  of  the  Bullfrog 
district,   Nevada.      Washington, 

1910,  130  pp.  U.  S.  Geol.  Surv., 
Bull.  407.  '  (Literature,  11-12. 
7  entries.   1875-1908.   Regional.) 

See  675,   2306,   2379.   2727,   2771, 
2920. 
NBW  BRITAIN  or  NBU  POMMERN. 

1846  Offrrmann,   Johanna.      Beitr&ge 

sur  Petrographie  der  Insel  Neu- 
pommem.  Berlin,  1916,  48  pp. 
Beitr.  geol.  Eriors.  Deutsch. 
Schuta.,  14.  (Literature,  [3].  9 
entries.  1904-15.  Regional.) 
NBW  BRUNSWICK. 

1847  Bailbt,  L.   W.      The  mineral  re- 

sources of  the  province  of  New 
Brunswick.  Ottawa,  1898,  128 
pp.  Canada  Geol.  Surv.,  Ann. 
Rept.  (n.  s.)  10,  A.  H.  I.  J.  M.  S. 
1897.  (Bibl.,  16  M.  8  entries. 
1836-75.      Regional.) 

1848  Bailrt,  L.  W.     Report  upon  the 

Carboniferous  system  of  New 
Brunswick  with  special  reference 
to  workable  coal.  Ottawa,  1902, 
38  pp.  Canada  Geol.  Surv., 
Ann.  Rept.  (n.  s.)  13,  M.  1900. 
(PuU..  37-38.  30  entries.  1839- 
1901.     Regional.) 

1849  Kain,  S.  W.  Bibliography  of  scien- 

tific publications  relating  to  the 
province  of  New  Brunswick 
other  than  those  contained  in 
the  bulletins  of  the  society, 
1890-1898.  Nat  Hist.  Soc  New 
Brunswick,  Bull.  13,  1896:  96- 
100;  14,  1896:  56-57;  15,  1897: 
83;  16,  1898,  75-76.  (89  entries. 
1890-98.     Regional.) 

1850  Stoprs,  M.  C.     The  "Fern  Ledges" 

Carboniferous  flora  of  St.  John, 
New  Brunswick.  Ottawa.  1914, 
142+  viii  pp.  Canada  Geol. 
Surv.,  Mem.  41.  Geol.  ser.  38. 
(BiU.,  128-142.  145  entries. 
1804-1912.      Regional.) 

1851  YovNo,  G.  A.     Bathurst  district. 

New  Brunswick.  Ottawa,  1911, 
96  pp.  Canada  Geol.  Surv., 
Mem.  18-E.  (Bibl.,  14-15.  29 
entries.  1842-1909.  Regional.) 
See    1114,    2222. 


NBW  CALBDONIA.     See  1590. 
NEW  BNOLAND. 

1852  Davis,  W.  M.    Physiography  [por- 

tions of  New  England].  Am. 
Assoc.  Adv.  Sci.,  50,  1898, 
Guide  to  localities:  1-7.  (10  en- 
tries,  n.  d.   Regional.) 

1853  'Fairchiu),  H.  L.     Post-glacial  up- 

lift of  southern  New  England. 
Geol.  Soc  Am.,  Bull.  30,  1919: 
632-636.  (82  entries.  1824-1917. 
Regional.) 

1854  Shalrr,  N.  S.,  Woodworth,  J.  B., 

and  FoRRSTR,  A.  F.  Geology  of 
the  Narraganset^  basin.  Wash- 
ington, 1899,  402  pp.  U.  S.  Geol. 
Surv.,  Mon.  33.  (BiU.,  212-214. 
65  entries.  1817-95.  Regional. 
A  bibliography  of  the  Cambrian 
and  Carboniferous  rocks  of  the 
Narragansett  basin.) 
See  1884,  2178.  2222,  2275,  2660. 
NBW  OUINBA. 

1855  Jaworaxi,     E.      Die     fauna     der 

obertriadischen  Nucula-Mergel 
von  Misol.  Stuttgart,  1915,  174 
pp.  In  Wanner,  Joh.  Pal&ontol- 
ogie  von  Timor.  II.  Lieferung. 
(Literature,  76-81.  98  entries. 
1826-1914.     General.) 

1856  RicHARz,    P.    8.     Der  geologische 

Bau  von  Kaiser  Wilhelms-Land 
nach  dem  heutigen  Stand  un- 
seres  Wissens.  (Geologische  Mii- 
teilungen  aus  dem  Indo-Austra- 
lischen  Archipel.  VII)  N.  J.  f. 
Min.,  B.  B.  29,  1910:  412-414. 
(51  entries.  1705-1910.  Re- 
gional.) 
i5«e824. 

NBW  HAMPSHIRB.    See  1314. 1592, 2888. 

NBW   HEBRIDBS   ISLANDS. 

1857  Mawson,  D.     The  geology  of  the 

New    Hebrides.      Linnean    Soc. 
N.  S.  W.,  Proc.  30.  1905:  479- 
481.      (33  entries.      1777-1900. 
Regional.) 
NBWJBRSBT. 

1858  Black.  G.  F.    List  of  works  relat- 

ing to  the  geology,  mineraXogy, 
and  paleontology  of  New  Jersey. 
New  York  Public  Library,  1916, 
36  pp.  (ca  600  entries.  1814- 
1916.       Regional.) 

1859  Darton,  N.  H.,  and  othere.     De- 

scription of  the  Passaic  quad- 
rangle. New  Jersey-New  York. 
Washington.  1908,  27  pp.  U.  S. 
Geol.  Surv.,  Geol.  Atlas,  157. 
(Bibl.,  27.  25  entries.  1881-1906. 
Regional.) 

1860  Hawkins,  A.  C.     Lockatong  for- 

mation of  the  Triassic  of  New 
Jersey  and  Pennsylvania.    N.  Y. 
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Acad.  Soi.,  Ann.  23,  1914:  175- 
176.  (25  entries.  1880-1913.  Re- 
gional.) 

1861  Lewis,  J.  V.,  and  KI^mmbl,  H.  B. 

The  geology  of  New  Jersey.  A 
summary  to  accompany  the 
geologic  map  (1910-1912)  on  the 
scale  of  1:250,000  or  approxi- 
mately 4  miles  to  1  inch.  Union 
Hill,  N.  J..  1915,  146  pp.  N.  J. 
1915,  146  pp.  N.  J.  Geol.  Surv., 
BuU.  14.  (BiU.,  69-70.  78-79. 
124,  125,  127,  131.  134-136.  138. 
139,    140.      73   entries.       1868- 

1914.  Regional.) 

iSee  655.  703,  859.  1137.  2116,  2222, 

2920. 
NBW    MADRID    BARTHQUAXX.        See 

955.  975. 
NBW  MEXICO. 

1862  Bauer,  C.  M.     Stratigraphy  of  a 

part  of  the  Chaoo  River  valley. 
(Contributions  to  the  geology 
and  palaeontology  of  San  Juan 
county.  New  Mexico.  I.)  U.  8. 
Geol.  Surv..  Prof.  Paper  98-P, 
1916:  278.      (21  entries.     1875- 

1915.  Regional.) 

1862a  Bbtan.  Kirk.  Geology  of  the 
vicinity  of  Albuquerque.  Bul- 
letin university  of  New  Mexico. 
Geol.  ser.  3.  no.  1.  1909:  4-5. 
(15  entries.  1809-1904.  Re- 
gional.) 

1863  Darton.  N.  H.     A  reconnaissance 

of  parts  of  northwestern  New 
Mexico  and  northern  Arisona. 
Washington.  1910.  88  pp.  U.  S. 
Geol.  Surv.,  BuU.  435.  (BiU., 
81-84.  67  entries.  1861-1910. 
Select.) 

1864  Gardnbr,  J.  H.     The  Puerco  and 

Torrejon  formations  of  the  Naci- 
miento  group.  Journ.  Geol.,  18, 
1910:  736-741.  (82  entries. 
1859-1909.      Regional.) 

1865  Lee.  W.  T.     Stratigraphy  of  the 

coal  fields  of  northern  central 
New  Mexico.  Geol.  Soc.  Am., 
Bull.  23,  1912:660-686.  (122  en- 
tries.    1848-1912.     Regional.) 

1866  Lindorbn,    Waldbmar.    Graton. 

L.  C..  and  Gordon.  C.  H.    The 
ore  deposits     of     New    Mexico. 
Washington.  1910,  361  pp.    U.  S. 
*    Geol.    Surv.,    Prof.    Paper    68. 
(Previous     investigations,     214- 
217.  56  entries.   1860-1908.   Re- 
gional.) 
See  290,  628.  790,  2322,  2379,  2736, 
2772. 
NEW  QUBBEC.     See  2279. 


♦Not  seen. 


NBW 
1867 


1868 


1869 


1870 


1871 


1872 


1873 


1874 


1874a 


SOUTH  WALB8. 

Andrews,  E.  C.  Report  on  the 
Cobar  copper  and  gold-field. 
Part  I.  Sydney,  1913,  207  pp. 
N.  S.  Wales  Geol.  Surv..  Min. 
Res.  17.  (Literature.  14.  6  en- 
tries. 1880-1911.  Regional.) 
Part  II  of  the  Cobar  copper  and 
gold-field.  Sydney,  1915,  121 
pp.  (Literature,  3.  19  entries. 
1897-1913.    Regional.) 

Arbbb.  E.  a.  N.  On  the  Clarke 
collection  of  fossil  plants  from 
New  South  Wales.  Geol.  Soc. 
London.  Q.  J.  58.  1902:  25-26. 
(28  entries.    1828-99.   Regional.) 

Benson.  W.  N.  The  geology  and 
petrology  of  the  Great  Serpentine 
Belt  of  New  South  Wales.  Lin- 
nean  Soc.  N.  S.  W..  Proc.  38. 
1913:  515-517.  595.  722-723;  40. 
1915:  168-170,  620-622;  42. 
1917:  281-283,  700;  43.  1918: 
382-383.  599;  45.  1920;  371-372. 
423.  (215  entries.  1830-1920. 
Regional.) 

Bertrand.  E.  G.  List  of  papers 
dealing  with  the  microscopic 
structure  of  the  New  South 
Wales  kerosene  shale.  Linnean 
Soc.  N.  S.  W.,  Proc  25.  1900: 
647-649.  (22  entries.  1893- 
1900.     Regional.) 

David,  [T.  W.  £.].  Hblmb,  Richard. 
and  PrmcAN.  E.  F.  Geological 
notes  on  Kosciusko,  with  special 
reference  to  evidences  of  i^acial 
action.  Linnean  Soc.  N.  S.  W.. 
Proc.  26,  1901:  70-74.  (53 
entries.  1840-1900.  Regional. 
Includes  works  on  glaciation  in 
Cainosoic  time  in  the  Southern 
Hemisphere.) 

DuN,  W.  S.  Contributions  to  a 
list  of  papers  and  reports  dealing 
with  the  economic  geology  of 
New  South  Wales.  N.  S.  Wales. 
Geol.  Surv..  Rec.  6.  1900:  183- 
257.  (801  entries.  1851-1900. 
Regional.) 

Morrison,  M.  Notes  on  some 
of  the  dykes  and  volcanic  necks 
of  the  Sydney  district,  with  ob- 
servations on  the  columnar  sand- 
stone. N.  S.  Wales.  Geol.  Surv.. 
Rec.  7,  1904:  272-275.  (59  en- 
tries.  1826-1903.  Regional.) 
*Trickbtt,  O.  Bibliography  of  the 
economic  minerals  of  New  South 
Wales,  Pt.  1.  Particulars  of 
papers  and  reports  dealing  with 
minerals  other  than  coal.  Pt.  2. 
Particulars  of  papers  and  reports 
dealing  with  deposits  of  coal  and 
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NBW 
1875 


1876 


NBW 

1877 


1878 


1879 


1880 


1881 


1882 


1883 


1884 


kerosene  shale.  Sydney,  1919, 
171  pp.  N.  8.  Wales,  Geol. 
Siirv.,  Min.  Res.  28. 

See  763,  920,  1141,  1590. 
YORK  (CITY). 

Gbatacap,  L.  p.  Geology  of  the 
city  of  New  York.  3d  ed.  N.  Y.. 
1909,  232  pp.  (Bib!.,  147-161, 
187-188.  49  entries.  1816-1907. 
Regional.  Bibliographies  of 
Manhattan  Island,  Long  Island 
and  Staten  Island.) 

LoBBCK,  A.  K.  The  suberb  posi- 
tion of  New  York  City  as  a  cen- 
ter for  physiographic  study. 
N.  Y.  Acad.  Sci.,  Ann.  28,  1918: 
37-49.  (274  entries.  1874-1917. 
Regional.) 
YORK  (STATE). 

Chadwigk,  G.  H.  Stratigraphy 
of  the  New  York  Clinton.  Geol. 
Soc.  Am.,  Bull.  29, 1918: 367-368. 
(13  entries.  1842-1915.  Re- 
gional.) 

Clarkb,  J.  M.,  and  Luthbb,  D.  D. 
Geologic  map  and  descriptions  of 
the  Portage  and  Nunda  quad- 
rangles including  a  map  of  Letch- 
worth  Park  .  .  .  Albany,  1907, 
88  pp.  N.  Y.  State  Mus.,  BuU. 
118.  (Bibl.,  44-45.  8  entries. 
1843-1903.     Regional.) 

Cleland,  H.  F.  a  study  of  the 
fauna  of  the  Hamilton  formation 
of  the  Cayuga  Lake  section  in 
central  New  York.  Washington, 
1903,  112  pp.  U.  S.  Geol.  Surv.. 
Bull.  206.  (Bibl.,  92-94.  64  en- 
tries.   1809-1900.    Regional.) 

Dalb,  T.  N.  Geology  of  the  Hud- 
son Valley  between  the  Hoosic 
and  the  Kinkerhook.  Washing- 
ton, 1904,  63  pp.  U.  S.  Geol. 
Surv.,  Bull.  242.  (Literature, 
10-11.  21  entries.  1871-1903. 
Regional.) 

Faibchild,  H.  L.  Glacial  waters  in 
central     New    York.       Albany, 

1909,  66  pp.  N.  Y.  State  Mus., 
Bull.  127.  (Bibl.,  59-61.  44  en- 
tries.   1822-1908.    Regional.) 

Faibchild,  H.  L.  The  glacial 
waters  in  the  Black  and  Mohawk 
valleys.  Albany,  1912,  47  pp. 
N.  Y.  State  Mus.,  Bull.  160. 
(Bibl.,  43-^44.    40  entries.    1882- 

1910.  Regional.) 
Faibchild,  H.  L.    Glacial  waters  in 

the  Lake  Erie  basin.  Albany, 
1907,  86  pp.  N.  Y.  State  Mus., 
Bull.  106.  (Literature,  6-7.  25 
entries.  1878-1904.  Regional.) 
Faibchild,  H.  L.  Pleistocene  ma- 
rine submergence  of  the  Hudson, 


Champlain  and  St.  Lawrence 
valleys.  Albany,  1919,  76  pp.  N. 
Y.  Stote  Mus.,  Bull.  209,  210. 
(167  entries.  1824-1918.  Re- 
gional.) 

1885  Faibchild,  H.  L.     Pleistocene  of 

New  York  and  adjacent  terri- 
tory. Geol.  Soc.  Am.,  Bull.  27, 
1916:  255-262.  (128  entries. 
1824-1914.     Regional.) 

1886  Faibchild,  H.  L.    Postglacial  ma- 

rine submergence  of  Long  Island. 
Geol.  Soc.  Am.,  Bull.  28,  1917: 
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Mus.,  Bull.  148.  Bibl.,  110-116. 
133  entries.  1809-1910.  Re- 
gional.) 

1892  Gbabau,  a.  W.    Geology  and  pale- 
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1895  KxMP,  J.  F.     The  geology  of  the 

magnetites  near  Port  Henry, 
New  York,  and  especially  those 
of  Mineville.  Am.  Inst.  M.  E., 
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1842-1908.     Regional.) 
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bany, 1914,  34  pp.  N.  Y.  State 
Mus.,  Bull.  172.  (Bibl.,  30.  10 
entries.    1842-?.    Regional.) 

1901  MiLLBR,  W.  J.    The  geological  his- 

tory of  New  York  State.  Albany, 
1914.  130  pp.  N.  Y.  State  Mus., 
Bull.  168.  (Bibl.,  120-126.  108 
entries.     1843-1912.     Regional.) 

1902  Nbwland,  D.  H.    Geology  of  the 

Adirondack  magnetic  iron  ores 
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pp.  N.  Z.  Geol.  Surv.,  Bull.  3 
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1882-1908.      Regional.) 

1922  Fbabbb,   Colin.     The  geology  of 

the  Coromandel  subdivision, 
Hauraki,  Auckland.  WeUington, 
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(52  entries.  1854-1013.  Re- 
gional.) 
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253-262.  194  entries.  1835- 
1901.     Select.) 

1957  Haskell,  D.  C.     A  partial  bibliog- 

raphy of  Niagara  Falls.  Comm. 
State  Reserv.  Niagara,  Ann. 
Rept.  29,  1913:  49-98.  (ca  850 
entries.  1751-1911.  Regional.) 
HICKSL. 

1958  RoTAL  Ontabio   nickel  commis- 

sion.       Report  .  .  .    with    Ap- 
pendix.  Toronto.  1917,584+219 
pp.      (Bibl.,  529-584.      755  en- 
tries.     1803-1917.      General.) 
See  1588,  2023,  2293. 

NIGERIA.     See  109,  p.  87. 

HILX  RIVBR. 

1959  Ltonb.  H.  G.     The  physiography 

of  the  river  Nile  and  its  basin. 
Cairo,  1906.  411  pp.  Egypt. 
Surv.  Dept.  (BiW..  [391}-397. 
216  entries.  1806-1905.  Re- 
gional.) 
HITRATBS. 

1960  Sempeb.    and    Mich  els.     La    In- 

dustria  del  salitre  en  Chile. 
Santiago  de  Chile,  1908,  418  pp. 
(Bibl..  414-418.  105  entries. 
1843-1907.    Regional.) 

1961  SiNGEWALD.  J.  T..  jr.  and  Miller, 

B.  L.  The  genesis  of  the  Chil- 
ean nitrate  deposits.  Pan-Am. 
Sci.  Cong..  Wash..  D.  C,  Proc. 
2d.  VII,  1917:  878-879.  Econ. 
^  Geol..   11.   1916:   113-114.      (26 

entries.    1846-1911.    Regional.) 
See  682,  1738. 1740a.  2476. 


NORTH  AMERICA. 

1962  Willis.    Bailbt.     Index    to    the 

stratigraphy  of  North  America. 
Washington,  1912. 894  pp.  U.  S. 
Geol.  Surv.,  Prof.  Paper  71. 
(Bibl.,  840-865.  953  entries. 
1832-1911.  Regional.) 
See  7. 
NORTH  CAROLINA. 

1963  Clabk,  W.  B.,  Milleb,  B.  L.,  and 

othere.  The  Coastal  Plain  of 
North  Carolina.  Raleigh,  1912, 
540  pp.  N.  C.  Geol.  Surv.,  Vol. 
3.  (Bibl.,  44-73.  152  entries. 
1791-1910.  Regional.  BibUog- 
raphy  by  B.  L.  Miller  and  L.  W. 
Stephenson.) 

1964  Lanet,  F.  B.     The  Gold  Hill  min- 

ing district.  Raleigh,  1910,  137 
pp.  N.  C.  Geol.  Surv.,  Bull.  21. 
(Bibl.,  119-137.  266  entries. 
1799-1907.      Regional.) 

1965  Lanet,  F.  B.,  and  Wood,  K.  H. 

Bibliography  of  North  Carolina 
geology,  mineralogy  and  geogra- 
phy. Raleigh,  1909,  428  pp. 
N.  C.  Geol  Surv.,  BuU.  18.  (1935 
entries.  17617-1909.  Regional. 
List  of  maps  given:  784  entries. 
1590-1909.) 

1966  PoouE,  J.  E.,  Jr.    Cid  mining  dis- 

trict of  Davidson  County,  North 
Carolina.  Raleigh,  1910.  144  pp. 
N.  C.  Geol.  Surv.,  Bull.  22. 
(Bibl.,  135-140.  84  entries. 
1799-1909.      Regional.) 

1967  Stephenson,  L.  W.,  and  Johnson, 

B.  L.  The  water  resources  of 
the  Coastal  Plain  of  North  Caro- 
lina ...  N.  C.  Geol.  Surv., 
Vol.  3,  pt.  2.  1912:  336-341.  (47 
entries.  1709-1908.  Regional. 
A  bibliography  of  underground 
waters.) 
See  700.  750.  843,  845.  859.  1319. 

NORTH  DAKOTA.     See    2770. 

NORTHWEST  TERRITORY.       See   AL- 
BERTA. 

NORWAY. 

1968  Ahlmann.  H.  W.    Geomorphologi- 

cal  studies  in  Norway.  Geogr. 
Ann.,  1.  1919:  247-252.  (138 
entries.  1824-1916.  Regional.) 

1969  BuooB,    Carl.       Kongsbergfeltets 

geologi.  Kristiania,  1917,  272 
pp.  Norges  geol.  Undersdk.  82. 
(Literature,  240-244.  61  entries. 
1711-1914.      Regional.) 

1970  GoLDscHMiDT,  V.  M.    Konglomer- 

aterne  inden  h0ifjeldskvartsen. 
Kristiania,  1916.  61  pp.  Norges 
geol.  Undersdk.  77.  (Literature, 
2-8.  19  entries.  1828-1918. 
Regional.) 
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1971  HoLMssN,    GuNNAB.       Tekflt    til 

geoiogisk  overfliKtskart  over  0s- 
terdalen-Faemunds-8t0ket.  Kris- 
tiania,  1915,  40  pp.  Norgee  geol. 
Underadk.  74.  (Literature,  30-37. 
35  entries.  1819-1913.  Regional.) 

1972  KoLDBBUP,  C.  F.  Egersund.  Fjeld- 

bygningen  inden  rektangelkartet 
Egersunds  omraade.  Kristiania, 
1914,  00  pp.  Norges  geol.  Un- 
dersdk.  71.  (Literature,  7-8.  17 
entries.    1823-1912.    Regional.) 

1973  KoLDBBUP,  C.  F.,  and  Monckton, 

H.  W.,  comp.  A  list  of  works 
relating  to  the  geology  of  the 
Bergen  district,  Norway.  Geol. 
Assoc,  Proc.  23, 1912: 55-00.  (117 
entries.     1771-1911.     Regional.) 

1974  NicoLAi,  Gbbhabd.     Die   norweg- 

ischen  Elisenerse.  Zeit.  f.  prakt. 
Geol.,  22,  1914:  82-83.  (51  en- 
tries.    1802-1912.    Regional.) 

1975  OxAAL,  John.     Dunderlandsdalen. 

Fj  eld  bygningen  inden  graday- 
delingskartet  Dunderlandsdalens 
omraade.  Kristiania,  1919,  [84] 
pp.  Norges  geol.  UndersOk.  80. 
(Literature,  70.  25  entries.  1828- 
1914.     Regional.) 

1976  0TBN,  P.  A.     Nogle  bemerkninger 

om  ra-perioden  i  Norge.  Norsk 
geol.  Tidsskr.,  2,  no.  7,  1911: 
30-40.  (131  entries.  1802-1911. 
Regional.) 

1977  Rexibch,  Hans.    Geologisk  littera- 

tur  vedkommende  Norge  1890- 
1900.  Kristiania,  1902,  130  pp. 
Norges  geol.  Undersdk.,  33.  (258 
entries.     1890-1900.     Regional.) 

1978  Geologisk  litteratur  ved- 
kommende Norge  1901-05.  Kris- 
tiania, 1907,  232  pp.  Norges 
geol.  UndersOk.  44.  (439  entries. 
1901-05.     Regional.) 

1979  VooT,  J.  H.  L.     De  gamle  norske 

jernverk.  Kristiania,  1908, 83  pp. 
Norges  geol.  UndersOk.  40.  (Lit- 
erature, 4-5.  28  entries.  1755- 
1900.  Regional.) 
1979a  VoGT,  J.  H.  L.  Norges  jermmalm- 
forekomster.  Kristiania,  1910, 
225  pp.  Norges  geol.  Undersdk., 
51.  (Literatur,  7^.  34  entries. 
1849-1908.     Regional.) 

1980  Wbbbnbxiold,  W.    Tekst  til  geol- 

ogisk kart  over  Btr0kene  mellem 
Saetersdalen  og  Rinkerike.  Kris- 
tiania, 1912,  43  pp.  Norges  geol. 
Undersdk.  00.  (Literature,  41-43. 
80  entries.  1812-1912.  Re- 
gional.) 
8te  407,  915,  918,  1074,  1317,  1590, 
2207,  2272. 


5ee       al90       FENNOSCANDIA; 
SCANDINAVIA. 
NOVA  SCOTIA. 

1981  Canada.  Dspt.  of  thb  Intbbzob. 

Natural  resources  intelligence 
branch.  The  resources  of  Nova 
Scotia  .  .  .  1920.  Ottawa,  1920, 
71  pp.  (BiU.,  70.  41  en- 
tries.    1818-1918.     Regional.) 

1982  Dalt,   R.   a.     The   physiography 

of  Acadia.  Harvard  Univ.  Mus. 
Comp.  Zool.,  Bull.  38.  Geol.  ser. 
5,  no.  3,  1901:  99-102.  (47 
entries.     1808-98.     Regional.) 

1983  Malcolm,  W.   Gold  fields  of  Nova 

Scotia.  Ottawa,  1912,  331  pp. 
Canada  Geol.  Surv.,  Mem.  20-E. 
(BiU.,  311-319.  103  entries. 
1829-1909.     Regional.) 

1984  Twbnhofbl,  W.  H.     The  Silurian 

section  at  Arisaig,  Nova  Scotia. 
Am.  Joum.  Sci.,  4  th  ser.  28. 1909: 
103-104.  (35  entries.  1830-1901. 
Regional.) 

1985  Willi AM8,    M.    Y.      Arisaig- Anti- 

gonish  district.  Nova  Scotia. 
Ottawa,  1914,  173  pp.  Canada 
Geol.  Surv.,  Mem.  00.  Geol.  ser. 
47.  (BiU.,  154-101.  84  entries. 
1827-1911.      Regional.) 

1986  Woodman,  J.  E.    Nomenclature  of 

the  gold-bearing  metamorphio 
series  of  Nova  Scotia.  Am.  Geol. 
33,  1904:  30^-370.  (12  entries. 
1828-1900.      Regional.) 

1987  Woodman,  J.  E.    ProbaUe  age  of 

the  Meguma  (gold-bearing)  series 
of  Nova  Scotia.  Geol.  Soc.  Am., 
Bull.  19,  1908:  111,  112.  (25  en- 
tries.    1843-1903.     Regional.) 

1988  Woodman,  J.   E.     The  sediments 

of  the  Meguma  series  of  Nova 
Scotia.  Am.  Geol.,  34,  1904:  34. 
(8  entries.  1809-98.      Regional.) 

1989  Woodman,  J.  E.     Studies  in  the 

gold-bearing  slates  of  Nova  Sco- 
tia.      Boston   Soc.    Nat.    Hist., 
Proc.  28,  1899:  403-407.    (77  en- 
tries.    1830-95.     Regional.) 
See  2222. 
NUMMULITES. 

1990  CoTTBB,  G.  Db  p.     Notes  on  the 

value  of  nummulites  as  sone 
fossils,  with  a  description  of 
some  Burmese  species.  India 
Geol.  Surv.,  Rec.  44,  1914:  81- 
83.  (37  entries.  1879-1912. 
General.) 

1991  Pbbvbb,    Pibtbo.     Le    Nummuliti 

della  Foroa  di  Presta  .  .  .  Gen- 
eve, 1902,  121  pp.  Soc.  pal6ont. 
Suisse,  M6m.  29.  (Works  con- 
sulted, 18-21,  121.  101  entries. 
1803-1902.       General.) 
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HTASALAND.     See  102. 
OBSIDIANITB8. 

1992  Dunn,  E.  J.      AustraliteB.      Mel- 

bourne, 1912,  23  pp.  Vict.  Geol. 
Supv..  Bull.  27.  (BiW.,  15-18. 
41  entries.  1809-1911.  General. 
A  list  of  artiolee  on  obsidianites, 
etc.) 

1993  Summers,   H.   S.      Obsidianitee— 

their  origin  from  a  chemical 
standpoint.  Roy.  Soc.  Vict., 
Proc.  21,  1909:  442-443.  (14 
entries.     1896-1908.     Regional.) 

1994  Walcott,    R.    H.        Descriptions 

of  the  Victorian  meteorites,  with 
notes  on  obsidianites.  Mel- 
bourne Nat.  Mus.,  Mem.  6, 
1915:  64-65.  (45  entries.  1855- 
1914.  General.  A  bibliography  of 
obsidianites.) 
OCBANICA. 

1995  Marshall,  P.     Ooeanica.    Heidel- 

berg, 1911,  36  pp.     Handb.  reg. 
Geol.,  9  heft.    (Literature,  32-36. 
112  entries.       1831-1910.      Re- 
gional.) 
See  also  Names  of  island  groups. 

OCEANOORAPHT.     See  96. 

ODINITB. 

1996  SANDKt^HLRR,  BsDA.  Dsr  "Odiuit." 

Ein  Beitrag  sur  petrographischen 
Systematik.  Ver.  f.  Erdk.  Darm- 
stadt, Notisbl.  5  folge,  hft.  2, 
1917:  123-126.  (48  entries. 
1891-1914.  General.) 
OHIO. 

1997  NicKLEs,   J.    M.     The  geology  of 

Cincinnati.  Cinn.  Soc.  Nat. 
Hist.,  Journ.  20,  1902:  98-100. 
(30  entries.    1838-98.    Regional.) 

1998  Prosber,  M.  W.     A  bibliograpl^ 

of  the  publications  relating  to  the 
geology  of  Ohio,  other  than  those 
of  the  state  geological  survey. 
Ohio  Geol.  Surv.,  Bull.  4th  ser. 
6-II,  1906:  235-332.  (964  en- 
tries. 1818-1906.  Regional.) 
See  65,  626,  631,  739,  914a,  2379, 
2442. 
OHIO  RIVER  VALLEY. 

1999  Lbvbrett,  Frank.    Glacial  forma- 

tions and  drainage  features  of 
the  Erie  and  Ohio  basins.  Wash- 
ington, 1902,  802  pp.  U.  S.  Geol. 
Surv.,  Mon.  41.  (Bibl.,  28-49. 
455  entries.  1818-99.  Regional.) 
OIL  and  GAS. 

2000  Allen,  M.  A.    Laws  pertaining  to 

oil.  Tucson,  Arisona,  1917-1918, 
12  pp.  Arisona  Univ.  Bull.  84. 
Oil  ser.  4.  (3  entries,  n.  d.  Gen- 
eral.) 


*Not  seen. 


2001  Allen,  M.  A.     Oil  and  its  geolofyi 

Tucson,  Arisona,  1917-18,  [34 
pp.  Arisona  Univ.  Bull.  05.  Oil 
ser.  1.  (20  entries.  1895-1916. 
General.) 

2002  Allen,    M.    A.     Prospecting    for 

petroleum.  Tucson,  Arisona, 
1917-18,  18  pp.  Arisona  Univ. 
Bull.  69,  Oil  ser  2.  (5  entries, 
n.  d.      General.) 

2003  Beal,  C.  H.    The  decline  and  ulti- 

mate production  of  oil  wells,  with 
notes  on  the  valuation  of  oil 
properties.  Washington,  1919, 
215  pp.  U.  8.  Bur.  Mines,  Bull. 
177.  (Bibl..  207-208.  37  en- 
tries.     1898-1918.    Select.) 

2004  Bowie,  C.  P.     Extinguishing  and 

preventing  oil  and  gas  fires. 
Washington,  1918,  50  pp.  U.  S. 
Bur.  Mines,  Bull.  170.  (Bibl., 
43-45.  38  entries.  1893-1917. 
General.) 

2005  Breger,  C.  L.    Index  to  the  world's 

current  oil  literature.  Min.  and 
Eng.  World,  36,  1912: 1310-1316. 
(1911-1912.     General.) 

2005a  *Chambrier,  Paul  de.  Historique  de 
P6chelbronn,  149^1918.  Paris, 
1919,  329  pp.     (Bibl.,  323-329.) 

2005b  *Cross,  Rot.  A  handbook  of  petro- 
leum, asphalt  and  naturiU  gas 
methods  of  analysis,  specifica- 
tions, properties,  refining  proc- 
esses, statistics,  tables,  and  bib- 
liography. Kansas  City,  1919, 
496  pp.  Kansas  City  testing 
laboratory.  Bulletin  15.  (Bibl., 
459-466.) 

2006  Mexico.       Departamento         de 

petr6leo.    Boletin  del  petroleo. 
Vol.  1-1916— 
(General. 

Each  monthly  issue  contains  a  sec- 
tion headed  "Bibliografia"  del 
petroleo  extranjero.  Beginning 
with  Vol.  9,  1920  the  title  given 
is  Bibliografia  del  petroleo  ex- 
tranjero, formada  por  el  "Bureau 
of  mines*'  de  los  estados  unidos 
de  Norteamerica. 

Each  volume  contains  "Bibliografia 
de  los  documentos  referentes  a 
petroleo,  encontrados  en  la  re- 
vision que  se  hiso  del  diario 
oficial,  desde  Enero  de  1899." 
2006a  *Mi7CK,  Josef.  Der  Erdwachsberg- 
bau  in  Borysaw.  Berlin,  1903, 
218  pp.  (Petroleumindustrie, 
211-216.) 

2007  Mt^NicHSDORFER,  Frans.    Die  Gss- 

und  Schwefelbrunnen  im  bayer- 
ischen    Unterinngebiet.      Geogn. 
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Jahreah..  24,  1911:  256-267.  (32 
entries.     1806-1911.     Regional.) 

2008  Pbabson,   R.       The   discovery  of 

natural  gas  in  Sussex,  Heathfield 
district.  Inst.  M.  E.,  Trans.  26, 
1003-04:507.    (10 entries.    1897- 

1902.  Regional.) 

2009  Redwood,  Sir  B.     Petroleum  .  .  . 

2d  ed.  2  vols.  London,  1906. 
(Bibl.,  Vol.  2:  889-1001.  6904 
entries.  1616-1905.  General. 
BihUography  compiled  by  W.  H. 
Dalton  and  L.  V.  Dal  ton.) 

2009a  San  Fbancibco.  Mbchanxcs  In- 
BTETUTB.  Literature  available  in 
the  library  on  petroleum,  with 
some  reference  on  asphaltum. 
San  Francisco,  1903.     24  p. 

2009b  *ScHwaBR,  Wai;tbbb.  Die  tdrkisch- 
persischen  Erddlvorkommen. 
Hamburg,  1919,  247  pp.  Ab- 
handlungen  des  hamburgischen 
Kolonialinstituts,  40.  Reihe  A. 
Rechts-  und  Staatswissenschaf- 
ten,  7.    (Literature,  149-168.) 

2010  Stopnsvic,    a.    D.      Gas   naturel, 

Erdgas,  Naturgas,  Naturelgas. 
(Essai  de  bibliographic.)  Ann. 
gtel.  et  min.  Russ.,  13,  no.  7, 
1911:  197-206.  (266  entries. 
1837-1911.    General.) 

2011  ToroH,  F.  B.    Methods  of  shutting 

off  water  in  oil  and  gas  wells. 
Washington,  1918,  118  pp.  U.  S. 
Bur.  Mines,  Bull.  163.  (16  en- 
tries.    1910-17.    Select.) 

2012  U.    8.     Gbological    Svbvbt.  .  .  , 

Survey  publications,  1901-1914 
on  the  oil  fields  of  the  United 
States.  lU  Min.  Res.  1914-11, 
1916:  1093-1098.  (106  entries. 
1901-14.    Regional.) 

2013  Waot,  E.   W.     Perforated  casing 

and  screen  pipe  in  oil  wells. 
Washington,  1920,  48  pp.  U.  S. 
Bur.  Mines.  Tech.  Paper  247. 
(BiU.,  44-46.  46  entries.  1910- 
19.     Select.) 

2014  Wilson,    E.    M.      Petroleo   crude 

como  combustible.  [Mexico 
1917],  80  pp.  (Bibl.,  76^80.  133 
entries.  1887-1915.  General. 
See  8,  16,  132,  199,  263,  264,  271, 
284,  286,  477,  613a,  661,  671, 
672,  673,  686,  694,  698,  599,  616, 
682,  729,  734,  740,  882a,  890a, 
1386,  1396,  1419,  1420,  1461, 
1644,    1649,    1716,   1718,   1740a, 

1903,  2016,  2018,  2066,  2131, 
2347,  2366,  2366,  2367,  2368, 
2366,    2484,    2486,    2536,    2607, 


♦Not  seen. 


2829,    2879,    2908,    2911,    2912, 
2913,  2914,  2916. 
OIL  SHALBS. 

2015  ♦Aldbbson,  V.  C.      The  oil  shale 

industry.  N.  Y.,  1920,  175pp. 
15plB. 

2015a  WnrcHBSTBB,  D.  E.  Gil  shale  in 
northwestern  Colorado  and  ad- 
jacent areas.  U.  S.  Geol.  Surv., 
BuU.  641,  1916:  191-198.  (126 
entries.  1786-1914.  General.) 
See  1644,  1871,  2006,  2650. 

OKLAHOMA. 

2016  BoswoBis,  T.  O.    Geology  of  the 

Mid  Continent  oil  fields  of  Kan- 
sas, Oklahoma  and  north  Texas. 
N.  Y.,  1920,  314  pp.  (Bibl.,  3-6, 
40  entries,    n.  d.    Select.) 

2017  Tbottt,  L.  E.,  and  Mtbrs,  G.  H. 

Bibliography  of  Oklahoma  geol- 
ogy with  subject  index.  Norman, 
1916,  106  pp.  OUa.  Geol.  Surv., 
Bull.  25.  639  entries.  1791- 
1915.     Regional.) 

2018  Wbobmann,     C.     H.       Anticlinal 

structure  in  parts  of  Cotton  and 
Jefferson  counties,  Oklahoma. 
Washington,  1916,  105  pp.  U. 
S.  Geol.  Surv.,  Bull.  602.  (Bibl., 
103-106.       63    entries.       1882- 

1913.  Regional.) 

Sm  666,  1318,  2609,  2710,  2920. 

OLD  RBD  sandstone.    See  1334. 

OUGOCBNE.  See  327,  432,  440,  441, 
463,  681,  611,  834,  1041,  1116, 
1698,  1699,  1612,  2060a,  2261, 
2252,  2687,  2607,  2762. 

ONTARIO. 

2019  BxLL,  J.  M.    Iron  ranges  of  Michi- 

picoten  west.  Ontario  Bur. 
Mines,  Rept.  14-1,  1905:  280. 
(20  entries.  1846-1902.  Re- 
gional.) 

2020  BuBBOws,  A.  G.,  and  Hopkins,  P. 

E.  The  Kirkland  lake  and  Swa- 
stika gold  areas  and  Maisonville, 
Grenfell  and  Eby  townships. 
Toronto,  1914,  35  pp.  Ontario 
Bur.  Mines,  Ann.  Rept.  23,  II, 

1914.  (Bibl.,  36.  4  entries. 
1913.     Regional.) 

2021  Collins,  W.  H.     A  geological  re- 

connaissance of  the  region  tra- 
versed by  the  national  transcon- 
tinental railway  between  Lake 
Nipigon  and  Clay  lake,  Ontario. 
Ottawa,  1909,  67  pp.  Canada 
Geol.  Surv.,  No.  1059.  (Bibl.,  12. 
27  entries.  1868-1908.  Re- 
gional.) 

2022  Collins,   W.   H.     Onaping  map- 

area.  Ottowa,  1917,  157  pp. 
Canada  Geol.  Surv.,   Mem.  96. 
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Geol.  MT.  77.  (Bibl.,  5-7.  17 
entries.     1875-1912.     Reffional.) 

2023  Dickson,  C.  W.    The  ore  depodtB 

of  Sudbury,  Ontario.  Am.  Inat. 
M.  E.,  Trans.  34,  1904:  05^7. 
(45  entries.  1888-1901.  Re- 
gional.) 

2024  GoLDTHWAXT,  J.   W.     An  instru- 

mental survey  of  the  shorelines 
of  the  extinct  lakes  Algonquin 
and  Nipisdng  in  southwestern 
Ontario.  Ottawa,  1910,  57  pp. 
Canada  Geol.  Surv.,  Mem.  10. 
(Bibl.,  49-54.  37  entries.  1845- 
1908.     Regional.) 

2025  HoPKiNB,    P.    E.      The   Kowkash 

gold  area  (second  report).  On- 
tario Bur.  Mines,  Ann.  Rept.  26, 
1917:  194-195.  (13  entries. 
1870-1916.     Regional.) 

2026  HoRB,  R.  E.     Geology  of  the  Co- 

balt district,  Ontario,  Canada. 
Am.  Inst.  M.  £.,  Trans.  42, 1912: 
498-499.  (35  entries.  1845- 
1911.     Regional.) 

2027  Johnston,  W.  A.    Pleistocene  and 

recent  deposits  in  the  yicinity  of 
Ottawa,  with  a  description  of  the 
soUs.  Ottawa,  1917,  69  pp. 
Canada  Geol.  Surv.,  Mem.  101. 
Geol.  ser.  84.  (BiU.,  3.  13  en- 
tries.   1863-1916.    Regional.) 

2028  Johnston,  W.  A.    Rainy  River  dis- 

trict, Ontario.  Surficial  geology 
and  soils.  Ottawa,  1915,  123  pp. 
Canada  Geol.  Surv.,  Mem.  82. 
Geol.  ser.  68.  (Bibl.,  93-95.  25 
entries.     1825-1915.     Regional.) 

2029  Knioht,  C.  W.    Notes  on  some  de- 

posits in  the  eastern  Ontario  gold 
belt.  Canad.  Min.  Inst.,  Journ. 
7,  1904:  242.  (13  entries.  1886- 
1903.     Regional.) 

2030  Lane,  A.  0.    Diamond  drilling  at 

Point  Mamainse  Province  of  On- 
tario. Ottawa,  1911,  59  pp. 
Canada  Dept.  Mines,  Mines  Br. 
BuU.  6.  (Bibl.,  12-13.  8  en- 
tries.   1847-99.    Regional.) 

2031  Macksnsib,  G.  C.     The  iron  and 

steel  industry  of  Ontario.  On- 
tario Bur.  Mines,  Ann.  Rept.  17, 
1908:  340-342.  (76  entries. 
1866-1908.     Regional.) 

2032  Parks,  W.   A.     Palaeosoic  fossils 

from  a  region  southwest  of  Hud- 
son Bay.  Toronto  Univ.  Studies, 
Geol.  ser.  9,  1915:  6-8.  (31  en- 
tries.   1852-1913.    Regional.) 

2033  Shimbb,  H.  W.,  and  Grabau,  A.  W. 

Hamilton  group  of  Thedford, 
Ontario.  Geol.  Soc.  Am.,  Bull. 
13,  1902:  186.  (14  entries. 
1860-87.     Regional.) 


2034  STAurFiB,  C.  R.    The  Devonian  of 

southwestern  Ontario.  Ottawa, 
1915,  841  pp.  Canada  Geol. 
Surv.,  Mem.  34..  Geol.  ser.  68. 
(Bibl.,  259-270.  115  entries. 
1824-1904.     Regional.) 

2035  WnxiAMB,  M.  Y.    The  Silurian  ge- 

ology and  faunas  of  Ontario 
peninsula,  and  Manitoulin  and 
adjacent  islands.  Ottawa,  1919, 
195  pp.  Canada  Geol.  Surv., 
Mem.  111.  Geol.  ser.  91.  (Bibl., 
4-7.  104  entries.  1863-1918. 
Regional.) 

2036  Wilson,  A.  W.  G.    Geology  of  the 

Nipigon  basin,  Ontario.  Ottawa. 
1910,  152  pp.  Canada  Geol. 
Surv.,  Mem.  1.  (Bibl.,  19-22. 
34  entries.  1863-1909.  Re- 
gional.) 

2037  Wilson,  A.  W.  G.  Physical  geo- 

logy of  central  Ontario.  Canad. 
Inst.,  Trans.  7,  1901:  185-186. 
(38  entries.  1843-1901.  Re- 
gional.) 

2038  Wilson,  M.  E.    Geology  and  eco- 

nomic resources  of  the  Larder 
Lake  district,  Ont.,  and  adjoining 
portions  of  Pontiac  county,  Que. 
Ottawa,  1912,  62  pp.  Canada 
Geol.  Surv.,  Mem.  17-E.  (Bibl., 
9.  7  entries.  1872-1909.  Re- 
gional.) 
See  66,  66a.  307,  2222,  2774. 
OOLITBS. 

2039  Bbown,  T.  C.  Origin  of  oolites  and 

the  oolite  texture  in  rocks. 
Geol.  Soc.  Am..  Bull.  25,  1914: 
774-777.  (50  entries.  1667- 
1913.     General.) 

2040  Hopkins,  T.  C,  and  Sikbsnthal, 

C.   K  The  Bedford  o61itie 

limestone  of  Indiana.  Indiana 
Dept  Geol.,  Ann.  Rept  21, 
1896:  409^12.  (57  entries. 

1848-95.     Regional.) 
ORDOVICIAN. 

2041  Basslbb,  R.  S.    Bibliographic  in- 

dex of  American  Ordovidan  and 
Silurian  fossils.  2  vols.  Wash- 
ington, 1915.  U.  S.  Nat  Mus., 
Bull.  92. 
2041a  Raymond,  P.  E.  The  Chasy  for- 
mation and  its  fauna.  Carnegie 
Mus.  Pittsburgh,  Ann.  3,  1905- 
06:  578-596.  (83  entries.  1770- 
1905.     Regional.) 

2042  Raymond,  P.  E.        Expedition  to 

the  Baltic  provinces  of  Russia 
and  Scandinavia.  Part  I.  The 
correlation  of  the  Ordovidan 
strata  of  the  Baltic  basin  with 
those  of  eastern  North  America. 
Harvard     Univ.,     MuS.     Comp. 
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2043 


2044 


2045 


2046 


2047 


2048 


2049 


2050 


Zool.  Bull.  50.  no.  3.  Geol.  ser. 
10,  no.  2.  1916:  280-286.  (121 
entries.      1825-1915.    Regional.) 

iSee  1334,   1441,  1654,   1906,  2129, 
2130,  2529,  2557,  2825. 
DEPOSITS. 

Bbck,  Richabd.  The  nature  of 
ore  deposits;  translated  by  W. 
H.  Weed.  2  vols.  N.  Y.,  1906. 
(Many  biUiographio  footnotes.) 

Bbtschlao,  F.,  Kbusch,  P.,  and 
VooT,  J.   H.  L.  Die  Lager- 

st&tten  der  nutsbaren  Mineralien 
und  Gesteine  nach  Form,  Inhalt 
und  Entstehung.  Band  1,  2. 
Stuttgart,    1910-13.  (Litera- 

ture through  text.         General.) 

Betschlao,  F.,  Voot,  J.  H.  L., 
and  KBX78CH,  P.  The  deposits 
of  the  useful  minerals  and  rooks 
their  origin,  form,  and  content; 
translated  by  S.  J.  Truscott. 
2    vols.  London,    1914-16. 

(Literature  through  text.  Gen- 
eral.) 

Emmons,  S.  F.  Theories  of  ore 
deposition  historically  consid- 
ered. Geol.  Soc.  Am.,  Bull.  15, 
1904:  1-28.  (BiU.,  6,  28.  22 
entries.  1703-1903.  General. 
References  through  the  text. 
Also  published  in  Eng.  and  Min. 
Joum.,  77,  1904:  117-119,  157- 
159,  199-200,  237-238.  New 
Zealand  mines  record,  7,  1904: 
384-387,  426-129.  Sci.   Am. 

Suppl.,  60,  1905:  25046-25047. 
Smith.  Inst.,  Ann.  Rept.  1904: 
309-336.) 

Emmonb,  W.  H.  The  enrichment 
of  ore  deposits.  Washington, 
1917,  530  pp.  U.  S.  Geol.  Surv., 
Bull.  625.  (BiU.,  20-33.  321 
entries.      1858-1915.      General.) 

Henning,  C.  L.  Die  Erslager- 
st&tten  der  Vereinigten  Staaten 
von  Nordamerika  mit  Einschluss 
von  Alaska,  Cuba,  Portorico  und 
den  Philippinen  nach  Geschichte, 
Form,  Inhalt  und  Entstehung. 
Stuttgart,  1911,  293  pp.  (Liter- 
ature through  text.     General.) 

Irving,  J.  D.,  and  othert,  A 
sheeted  list  of  the  more  important 
contributions  to  the  investiga- 
tion of  the  origin  of  metalliferous 
ore-deposits.  In    Emmons, 

S.   F.   Ore  deposits.  N.   Y. 

1913:  837-928.  (1436  entries. 
1828-1912.     General.) 

Kemp,  J.  F.  The  ore  deposits  of 
the  United  States  and  Canada. 


2051 


2052 


♦Noti 


3d  ed.  N.  Y.,  1900,  481  pp 
(Many  bibliographical  footnotes.) 
2050a  ^Kbusch,  J.  P.  Die  Untersu- 
chung  und  Bewertung  von  Ers- 
lagerst&tten.  Stuttgart,  1907, 
517  pp.  (Bibliographies  inter- 
spersed.) 

LiNDGBBN,  Waldemab.  Mineral  de- 
posits. 2d.  ed.  N.  Y.,  1919, 
957  pp.  (Many  bibliographical 
footnotes.) 

[Raymond,  R.  W.]  Papers  in  the 
Transactions  of  the  American 
Institute  of  Mining  Engineers, 
bearing  directly  or  indirectly 
upon  the  science  of  ore-deposits. 
In  "PoBepnf,  Frans.  The  gen- 
esis of  ore-deposits.  2d  ed. 
1902:  782-789.  (188  entries. 

1871-1904.        General.) 

Stelcner,  a.  W.  Die  Erslager- 
stfttten  .  .  .  bearbeitet  von  Al- 
fred Bergeat.  I-II  h&lfte. 
Leipsig,  1904-06.  (Literature, 
1: 6-8.  77  entries.  1791-1903. 
General.  Other  references 
through  text.) 

ToLMAN,  C.  F.,  yr.  Secondary 
sulphide  enrichment  of  ores — III 
Min.  and  Sci.  Press,  106,  1913: 
180-181.  (62  entries.  1892- 
1912.     General.) 

Wallace,  J.  P.  A  study  of  ore 
deposits  for  the  practical  miner. 
N.  Y.,  1908,  349  pp.  (Litera- 
ture, 341-343.  71  entries, 
n.  d.     General.) 

See  280a.  281,  286,  362,  363,  774, 
775.  787,  793,  794,  795,  797,  891, 
1104a,  1405,  1481,  1592.  1811, 
1843,  1866,  2023,  2156.  2267, 
2268,  2339,  2342,  2376,  2377, 
2392,  2447,  2476,  2499,  2644, 
2509,  2613,  2651,  2669,  2857. 
OREGON. 

2056  Habrison,  and  Eaton,  [Abthub?] 
Bibliography  of  the  geologic 
publications  pertaining  to  the 
petroleum  investigation.  Ore- 
gon Bur.  Mines.  Min.  res.  3, 
no.  1,  1920:  38-40.  (37  entries. 
1848-1919.  Regional.) 
2056a  Hendebaon,  C.  W.,  and  Winstan- 
LET,  J.  B.  Bibliography  of  the 
geology,  paleontology,  mineral- 
ogy, petrology,  and  mineral 
resources  of  Oregon,  with  subject 
index  by  Graham  J.  Michael, 
Oregon  Univ.,  Bull.  n.  s.  10. 
no.  4,  1912:  49.  (332  entries. 
1856  r-1911.     Regional.) 

Hobnob,  R.  R.  Notes  on  the 
black  sand  deposits  of  southern 
Oregon  and  northern  California. 
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Washington,  1918,  42  pp.  U.  S. 
Bur.  Mines,  Tech.  Paper  196. 
(Bibl.,    88-39.  37    entries. 

1894-1917.     Regional.) 

2058  MsBBiAM,    J.    C,    and    Sinclaib. 

W.  J.  Tertiary  faunas  of  the 
John  Day  region.  Cal.  Univ., 
Dept.  Geol.,  BuU.  5,  1907: 
199-205.  (98  entries.  1867- 
1907.  Regional.) 
2058a  Smith,  W.  D.  The  salient  features 
of  the  geology  of  Oregon.  Journ. 
Geol.,  27.  1919:  117-120.  Ore- 
gon Univ.  Bull.  10,  no.  7.  (61 
entries.     1871-1917.     Regional.) 

2059  U.  S.  Geological  Subvet.    Survey 

publications  on  gold,  silver, 
copper,  lead,  and  sine  in  Oregon. 
Its  Min.  Res.,  1913-1,  1914: 
522.  (9  entries.  1900-14. 

Regional.) 
See  309,  2158a,  2773. 

ORISKANT.     See  2833. 

OSTRACODA. 

2060  Fbankb,      a.     Die  Foraminiferen 

und  Ostacoden  des  Emschers, 
besonders  von  Obereving  und 
Derne  n5rdlich  Dortmund. 
Deutsch.  geol.  Gesell.,  Zeits.  66, 
1914:  428-429.  (18  entries. 
1840-1912.  Regional.) 
2060a  *Kuipbb,  W.  N.  Oligoc&ne  und 
mioc&ne  ostracoden  aus  den  Nie- 
derlanden.  Groningen,  1918,  91 
pp.     (Literatur:  86-89.) 

2061  LiENBNKLAus,  E.  Die  Ostrakoden 

des  Mainser  Terti&rbeckens. 
Senckenb.  naturf.  Gesell.,  Ber. 
1905-11:  61-62.  (27  entries. 
1785-1900.     General.) 

2062  Namias,  I.     Ostracodi  fossili  della 

Farnesina  e  Monte  Mario  presso 
Roma.     Palaeont.  ital.,  6,  1900: 
79-80.      (29    entries.      1850-99. 
General.) 
See  1143.  2872. 
OYBRTHRUSTS. 

2063  Willis,  Bailbt.    Uberschiebungen 

in  den  Vereinigten  Staaten  von 
Nordamerika.  Int.  Geol.  Cong., 
IX.  Vienna,  1903.  C.  R.:  539- 
540.  (22  entries.  1843-94. 
Regional.) 
See  2413,  2551,  2909. 
PACIFIC  ISLANDS. 

2064  Dalt,  R.  a.     Petrography  of  the 

Padfio  Islands.    Geol.  Soc.  Am.. 
BuU.  27,  1916:  341-342.    (58  en- 
tries.    1877-1915.     Regional.) 
See  1514. 
PACIFIC  OCEAN.    See  1514. 


♦Not  seen. 


PALXOBOTANT. 

2065  Abbeb,  E.  A.  N.    Bibliography  of 

literature  on  Paleosoio  fossil 
plants  .  .  .  1870-1905.  Pro- 

gressus  Rei  Botanicae  I.  1906: 
218-242.  (385  entries.  1870- 
1905.     General.) 

2066  Bebbt,  £.   W.     Recent  contribu- 

tions to  our  knowledge  of  Paleo- 
aoic  seed-plants.  Torreya,  4,  no. 
12,  1904:  185-187.  (14  entries. 
1881-1904.     Footnotes.) 

2067  JoNGMANB,    W.   J.     Palaebotanik. 

Die  Kultur  der  Gegenwart.  3 
teU,  4  abt.  4  bd.  1914:  437-438. 
(41  entries.  1868-1912.  Gen- 
eral.) 

2067a  [Kbtbhtofovich,  A.  Additions  to 
the  Jurassic  flora  of  Ussuriland.] 
Mus.  g6ol.  Pierre  le  Grand,  Trav. 
2,  1916:  133-137.  (61  entries. 
1828-1916.     General.) 

2067b  *PBLOt7BDB,  Fbbnand.  Pal6ontoIo- 
gie  v6g6tale  cryptogames  cellu- 
laires  et  cryptogames  vasculaires. 
Paris.  1914.  360  pp.  (Index  bib- 
liographique.  323-340.) 

2068  Sbwabd,  A.  C.     Catalogue  of  the 

Mesosoic  plants  in  the  depart- 
ment of  geology  British  museum 
(natural  history).  The  Jurassic 
flora.  I. — The  Yorkshire  coast. 
London,  1900.  341  pp.  (Works. 
313-326.  255  entries.  1828- 
1900.     General.) 

2069  Sewabd.  a.  C.     Catalogue  of  the 

Mesosoic  plants  in  the  depart- 
ment of  geology  British  museum 
(natural  history).  The  Jurassic 
flora.  II. — ^Liassic  and  oolitic 
floras  of  England  (excluding  the 
inferior  oolitic  plants  of  the  York- 
shire coast).  London.  1904.  192 
pp.  (Bibl..  171-183.  258  en- 
tries.    1817-1903.    General.) 

2070  Sewabd.  A.   C.     Fossil  plants:  a 

text-book  for  students  of  botany 
and    geology.      4    vols.      Cam- 
bridge. 1898-1919. 
Vol.  1,  1898:  415-440.    547  entries. 
1751-1895. 
2.  1910:  581-608.    638  entries, 

1825-1909. 
4,  1919:  473-521.    986  entries, 
1797-1917. 
(2171  entries.    1751-1917.    Gen- 
eral.) 

2071  Stopbs.  M.  C.     Catalogue  of  the 

Mesosoic  plants  in  the  British 
museum.  The  Cretaceous  flora. 
Part  I. — Bibliography,  algae  and 
fungL  London.  1913.  281  pp. 
(Literature,  1-47.  850  entries. 
1822-1910.    General.) 
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2072  STOPB0,  M.  C.     Catalogue  of  the 

Meeosoio  plants  in  the  British 
museum.  The  Cretaceous  flora. 
Part  II. — ^Lower  Greensand  (Ap- 
tian)  plants  of  Britain.    London, 

1915,  3d0  pp.  (Works,  447-455. 
3dO  entries.  1822-1914.  Gen- 
eral.) 

2073  Stopbb,  M.  C.    Recent  adYanoes  in 

paleobotany.  Sci.  Prog.,  14, 
1920: 396-^398.  (11  entries.  1918. 
General.   Beginning  with  Vol.  1 1 , 

1916,  each  yolume  contains  the 
aboYC  section.) 

2074  Zbilleb,  R.    £l6ments  de  pal6obo- 

tanique.  Paris,  1900,  421  pp. 
(BiU.,  387-404.  307  entries. 
1737-1899.  General.) 
See  15,  19,  99,  239.  245,  333,  368, 
450,  458,  022.  627,  629,  630, 
632,  633.  634,  635,  657,  785a, 
789.  854,  855,%  856,  857,  860, 
015,  917,  918,  1008,  1009,  1010, 
1011,  1012,  1013  1014,  1041, 
1057,  1060,  1167,  1185,  1186, 
1187.  1195.  1219b.  1279.  1286, 
1335.  1423,  1425.  1427a,  1428. 
1462,  1512,  1515,  1518,  1523. 
1524.  1525.  1526.  1527,  1528. 
1529.  1530,  1531,  1532,  1548, 
1551,  1770,  1793,  1850,  1869, 
1914,  2075.  2093a.  2099.  2101. 
2150,  2181.  2183,  2188.  2254. 
2255.  2289.  2290.  2455.  2456. 
2470.  2472.  2517.  2543,  2545. 
2562.  2581.  2590.  2713. 
See  aUo  ALGAE;  CYC  ADS;  FOS- 
SIL WOOD;  PALMACEAE; 
PHANEROGAMAE;  \  PTERI- 
DOPHYTA. 
PALBOCLIMATOLOGT. 

2075  GoTHAN.    W.  Die   Frage   der 

KUmadifferensierung  im  Jura 
und  in  der  Kreideformation  im 
Lichte  pal&obotanischer  Tat- 
sachen.  Prussia.  Geol.  Lan- 
desanst.,  29-11.  1912:  241-242. 
(20  entries.  1858-1908.  Gen- 
eral.) 

2076  Gbboobt.  J.  W.         Is  the  earth 

drying  up?  Glasgow   Univ. 

Geol.  Dept..  Papers  1.  no.  14, 
1914:  308-313.  Geog.  Joum., 
43,1914:308-313.  (106  entries. 
1767-1912.     General.) 

2077  Nathobst,  A.  G.        Sur  la  Yaleur 

des  flores  fossiles  des  regions 
arctiques  oomme  preuYc  des 
climate  gfologiques.  Int.  Geol. 
Cong.,  XI.  Stockholm,  1910, 
fasc.  2.  C.  R.  755-756.  (14 
entries.      1868-1911.    Regional.) 

2078  Sbrnandsb,  Rutqbb.  On  the 

evidences  of  Postglacial  changes 


of  climate  furnished  by  the  peat- 
mosses of  northern  Europe.  Geol. 
fdren.  Stockh.  FOrh.,  30.  1908: 
473.  (8  entries.  1892-1908. 
General.) 
See  600,  1289c,  2181,  2567.  2570. 
PALBOOBOORAPHT. 

2079  Abldt,  Thbodob.       Die  Entwick- 

lung  der  Kontinente  und  ihrer 
Lebewelt.  Leipaig,     1907, 

729  pp.  (Literature,  622-631. 
304  entries.  1866-1907.  Gen- 
eral.) 

2080  Abldt,  Thbodob.      Handbuch  der 

Palaeogeographie.  Band    1 . 

Leipsig,  1919.  (Many  foot- 
note references.) 

2081  Abldt,  Th.        Pal&ogeographische 

Fragen.  Geol.   Rundsch.,  3. 

1912:    93-94.  (44    entries. 

1886-1910.     General.) 

2082  Bbandbb,  Thbodob.        Die  fasiel- 

len  Verh&ltnisse  des  Lias  swischen 
Hara  und  Egge-Gebirge  mit  einer 
Revision  seiner  Gliederung.  Ein 
Beitrag  sur  Pal&ogeographie  und 
Meereskunde  der  Vorseit.  N. 
J.  f.  Min..  B.  B.  33.  1912:  503- 
507.  (115  entries.  1826-1910. 
Regional.) 

2083  DACQut.  E.        Pal&ogeographische 

Karten  und  die  gegen  sie  su 
erhebenden  Einw&nde.  Geol. 
Rundsch..  4,  1913:  186-189. 
(69  entries.  1865-1913.  Gen- 
eral.) 

2084  OsBOBN.  H.  F.         Partial  bibliog- 

raphy of  paleogeography,  1900- 
1912.  Geol.  Soc.  Am.,  Bull. 

23.  1912:  254-256.  (35  entries. 
1895-1911.     General.) 

2085  ScHABFF.   R.   F.  On  an  early 

Tertiary  land  connection  between 
North  and  South  America.  Am. 
Nat..  43,  1909:  530-531.  (31 
entries.       1879-1909.     General.) 

2086  ScHABTF,  R.  F.      On  the  evidences 

of  a  former  land-bridge  between 
northern  Europe  and  North 
America.  Roy.  Irish  Acad.,  Proc. 
B.  1909-10:  1-28.  (62  entries. 
1850-1908.    General.) 

2087  ScHiTCHBBT,    Chablbs.  Paleo- 

geography of  North  America. 
Geol.  Soc.  Am..  Bull.  20,  1910: 
46-101.  (267  entries.  1838- 
1909.     Footnotes.) 

2088  T&UBBB.   Antonio.  Lage  und 

Beaiehungen  einiger  terti&rer  Vul- 
kangebiete  Mitteleuropas  su 
gleichaeitigen  Meeren  oder  gros- 
sen  Seen.  N.  J.  f.  Min.,  B.  B.  36, 
1913:  480-490.  (232  entries. 
1840-1911.     Regional.) 


Digitized  by 


Goo^^ 


IN  OEOLOOY:  MATHEWS 


135 


2089  Wbnz,   WzLHZUf.  Zur  Pal&o- 

geographie  dee  Mainier  BeokenB. 
Geol.  Rundflch.,  6, 1915: 321-323. 
See  iOer'iei^,  466;  4«l^.  4*60^ -14987 
1<»4»,  4684;  48M,  188T.  *94A8, 
2608,  4t6d8r  «708.-d8e0r 
PALBONTOLOOT. 

2090  Abbl,    O.  Palftontologie   und 

Pal&oioologie.  Die  Kultur  der 
Gegenwart.  3    teil,    4    abt. 

4  band,  1914:  396.  (19  entriee. 
1834-1912.     General.) 

2091  Adams,  C.  C.      Base  leveling  and 

its  faunal  significance,  with  illus- 
trations from  southeastemUnited 
States.  Am.  Nat. .  36, 1901 :  862. 
(12  entries.  1873-1900.  Gen- 
eral.) 

2092  Abldt,  Th.      Die  Fauna  der  alten 

Tierregionen  des  Festlandes.  N. 
J.  f.  Min.,  B.  B.  34,  1912:  033- 
782.  (89  entries.  1868-1911. 
Footnote.) 
2092a*  Dayibs,  A.  M.  An  introduction 
to    palaeontology.  London, 

1920,  414  pp.  (''Short  Wb- 

liogr«phy"  at  end  of  chapters 
i-x,  "General  bibliography*'  at 
end  of  chapter  zii  [p.  371-374].) 

2093  Nicholson,  H.  A.        The  ancient 

life-history  of  the  earth.  N.Y., 
1897,  407  pp.  (317  entries. 
1841-1897.     General.  Bibli- 

ographies through  text.) 
2093a    Shimer,  H.  W.       An  introduction 
to  the  study  of  fossils  (plants  and 
animals).  New  York,    1914, 

460  pp.  (Bibl.,  403-406.  49 
entries.      1880-1913.      General.) 

2094  Woods,  H.       Palaeontology-inver- 

tebrate. 6th  ed.  Cambridge, 
1919,  411  pp.  (List  of  paleon- 
tological  works:  378-392.) 

2095  ZzTTBL,  K.  A.  VON.        Gnmdstkge 

der  Pal&ontologie  (Pal&oaoologie) 
.  .  .  Neubearb.  von  Ferdinand 
Broili  ...  2  vols.  MQnchen, 
•  1916-18.  (Literature  in  foot- 
notes.    General.) 

2096  ZiiTBL,  K.  A.  VON.       Text-book  of 

-  palaeontology  .  .  .  translated  and 
edited  Jby  Charles  R.  Eastman. 
2    vols.  London,    1900-02. 

(Literature  in  footnotes.  Gen- 
eral.) 
See  72,  123,  140,  197, 246, 320,  322, 
334,  367,  369,  367,  396,  416,  442^, 
476,  600,  628,  638,  689,  771.  804, 
806,  869,  886,  890,  894,  910,  919, 
1016,  1070,  1164,  1206,  1276. 
1344,  1383,  1387,  1393,  1412» 
1421,   1427a,   1496,    1462,   1486, 


•Not 


•1602.  1679,  1707,  1708,  1710, 
1712,  1771.  1866.  1879,  1907, 
1926,  1945,  2097,  2141,  2142, 
2143,  2182,  2304,  2694,  2666. 
2744,  2823,  2872,  2874,  2887. 
PALEOZOIC. 

2097  Rbbd,  F.  R.  C.    Pl'e-Carboniferous 

life-provinces.  India  Geol.  Surv., 
Rec  40, 1910: 32-36.  (72  entries. 
1889-19^0.     General.) 
See  146,  369,  818,  822a,  837,r872, 
989. 
PALBSTIHB. 

2098  FucHs,  Ernst.  Beitrftge  sur  Petro- 

graphie  PaUstinas  und  der 
Hedschasprovins.  (Beitr&ge  sur 
Pal&ontologie  udd  Geologie 
PalAstinas,  III.)  N.  J.  f.  Min., 
B.  B.  40,  1916:  633-634.  (13 
entries.  1869-1916.  Regional.) 
See  398,  493. 

PALLADIUM.  -Sm  2176a. 

PALMACBAB. 

2099  Stbnzbl,    Gustav.       Fossils   Pal- 

menhdlser.         Beitr.       Palftont. 

Oesterr-Ung.,  16,  1904:  279-281. 

(86  entries.    1821-96.    General.) 
PARIS  BASIN.    See  644,  1117a,  1163,  1169, 

1180,  1188. 
See  also  FRANCE. 
PATAGONIA. 

2100  Dblbabb,  G.     Sobra  la  presencia 

del  r6tioo  en  la  costs  Patag6nica. 
Buenos  Aires,  1913,  10  pp. 
Argentine  Rep.,  Dir.  gen.  min., 
Bol.  1-B.  (Bibl.,^10.  16  entries. 
1862-1911.     Regional.) 

2101  Hallb,T.  G.  Some  Mesosoic  plant- 

bearing  deposits  in  Patagonia  and 
Tierra  del>Fuego  and  their  floras. 
Upsala,  1913,  68  pp.  Sven. 
Vetenskap.  Handl.,  61,  no.  3. 
(Bibl.,  61-64.  137  entries.  1824- 
1913.     General.) 

2102  QuBNSBL,  P.  D.    Geologisch-petro- 

graphisohe  Studien  in  der 
patagonisohen  Cordillera.  Upsala 
Univ.,  Bull.  Geol.  Inst.  11,  1912: 
6-6.  (48  entries.  1846-1910. 
Regional.) 

2103  ScBivBNOB,  J.  B.      Notes  on  the 

geology  of  Patagonia.  Geol.  Soo. 
London,  Q.  J.  69,  1903:  160. 
(16  entries.  1842-1902.  Re- 
gional.) 

2104  WzcHMANN,    RiCABDO.       Estudios 

geol6gioos  e  hidrogeol6gioos  en 
la  regi6n  comprendida  entre  booa 
del  rio  Negro,  San  Antonio  y 
Choele-Choel.  Argentine  Rep. 
Min.  agri.,  Ann.  13,  no.  3.  (Bibl., 
48-44.  32  entries.  1842-1911. 
Regional.) 
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WILGKSN0,  Otio.  Die  Meeresab- 
lagerungen  der  Kriede-  und 
Terti&iformatioii  in  Patagonien. 
N.  J.  f.  Min.,  B.  B.  21,  1906: 
101-105.  (87  entries.  1846-1905. 
Regional.) 

WiTTE,  LuTZ.  Efltudios  geologicos 
de  la  region  de  San  Bias  (partido 
de  Patagones).  La  Plata  Mus., 
Rev.  24,  1916:  13.  (7  entries. 
1842-1908.     Regional.) 

See  213.  409,  546,  2480. 

See     aUo      ARGENTINE      RE- 
PUBLIC. 
PBAT. 

2107  Bastin,  E.  8.,  and  Davis,  C.  A. 

Peat  deposits  of  Maine.  Wash- 
ington, 1909,  127  pp.  U.  S. 
Geol.  Surv.,  Bull.  376.  (Bibl., 
123-124.  32  entries.  1842-1908. 
Select.) 

2108  Davis,  C.  A.     Peat:  essays  on  its 

origin,  uses  and  distribution  in 
Michigan.  Lansing,  Mich.,  1907, 
395  pp.  Mich.  Geol.  Surv., 
Rept.  1906,  1907.  (Bibl.,  173- 
179.  113  entries.  1802-1907. 
Select.) 

2109  Davis,  C.  A.   The  preparation  and 

use  of  peat  as  fuel.  U.  S.  Geol. 
Surv.,  BuU.  442,  1910:  131-132. 
(26  entries.    1842-1909.    Select.) 

2110  Davis,  C.  A.    The  uses  of  peat  for 

fuel  and  other  purposes.  Wash- 
ington, 1911,  214  pp.  U.  8.  Bur. 
Mines,  Bull.  16.  (Bibl.,  204-205. 
58  entries.  1853-1911.  Select.) 
2110a  *Fi8HEB,  W.  L.  The  peat  exhibit, 
with  the  uses  of  peat  and  its 
many  products.  Philadelphia, 
1920,  56  pp.  Philadelphia 
museums.  The  Commercial 
museum.  Handbooks  to  the 
exhibits,  no.  3.  (Selected  bibl., 
52-54.) 

2111  Fnt^H,  J.,  and  ScHBAter.  C.     Die 

Moore  der  Schweis  mit  BerQck- 
sichtigung  der  gesamtem  Moor- 
frage.  Bern,  1904,  751  pp.  Beitr. 
geol.  Karte  Schweis.  Geotech. 
ser.  3.  (Literature,  342-343,  717- 
734.  303  entries.  1729-1903. 
General.) 

2112  Habpbb,  R.  M.  Preliminary  report 

on  the  peat  deposits  of  Florida. 
Florida  Geol.  Surv.,  Ann.  Rept. 
3.  1909-1910:  358-366.  (82 
entries.  1823-1910.  General  and 
regional.) 
21 U  HiNDBHAW,  H.  H.  Peat.  U.  S. 
Geol.    Surv.,    Min.    Res.    1904, 


*Not  seen. 


1905:  1232-1233.  (30  entries. 
1835-1903.     General.) 

2114  HuBLs,  F.  W.    The  peat  resouroes 

of  Wisconsin.  Madison,  Wis., 
1915,  274  pp.  Wis.  Geol.  Surv., 
Bull.  45.  Econ.  ser.  20.  (Bibl., 
264-266.  61  entries.  1886-1913. 
General.) 

2115  Lbbs,  J.  H.,  comp.  BibIiograt>hy  of 

Iowa  peat.  Iowa  Geol.  Surv., 
Vol.  19,  1909:  731-733.  (63 
entries.     1868-1909.     Regional.) 

2116  McCouBT.  W.  E.    Distribution  of 

peat  in  northern  New  Jersey. 
N.  J.  Geol.  Surv.,  Ann.  Rept. 
1905.1906:309-313.  (140  entries. 
1663-1906.     General.) 

2117  Pabsons,  A.L.  Peat:  ito  formation, 

uses  and  occurrence  in  New  York. 
N.  Y.  State  Mus.,  Rept.  State 
Geol.  23,  1903:  1904:  85-^. 
N.  Y.  State  Mus..  Ann.  Rept. 
57-1,  1905:  85-88.  (87  entries. 
1663-1903.  General.) 
2117a  Ribs,  Hbikbich.  Uses  of  peat  and 
its  occurrence  in  New  York. 
N.  Y.  State  Mus.,  Rept.  State 
Geol.  21,  1901:  r89-r90.  (36 
entries.     1835-1902.      General.) 

2118  SoPBB,  E.  K.     The  peat  deposits 

of  Minnesota.  Minneapolis,  1919. 
261  pp.  Minn.  Geol.  Surv.. 
Bull.  16.  (69  entries.  1866-1916. 
General.) 
2118a  *Webbb.  C.  A.  t^ber  die  Vegetation 
und  Entstehung  des  Hochmoors 
von  Augstumal  in  Memeldelta 
mit  vergleichenden  Ausblicken 
auf  andere  Hoohmoore  der  Erde. 
Eine  formationsbiologisch  his- 
torische  und  geologische  Studie. 
Berlin,  1912.  252  pp.  (Littera- 
turverseichnis:  248-252.) 

2119  Zanbn.  J.  P.     Der  heutige  Stand 

der  Moorkultur  und  Moorbesie- 
delung  im  Deutschen  Reiche. 
Giessen.  1906.  92  pp.  (Literature. 
91-92.  29  entries.  1864-1905. 
Regional.) 
See  731,  736,  1740a,  1819,  1903, 
2544a,  2566. 
PBCTINIDAB. 

2120  Jawobski,  E.   Beitrftge  sur  Kennt- 

nis  der  Lia»-Fo^  SQdamerikas 
und  der  Stammesgeschichte  der 
Gattung  Vola,  Palaont.  Zeit.. 
1.  1914:  318-319.  (43  entries. 
1812-1908.    General.) 

2121  Knikbb,  H.  T.    Comanchean  and 

Cretaceous  Pectinidae  of  Texas. 
Austin.  1918. 56  pp.  Texas  Univ., 
Bull.  1817.  (Bibl..  55-56.  26 
entries.    1834-1911.    General.) 
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2122  Tbppnbb,     Wilfbibd     ton,     and 

Dbbobb,  Juuu8.  Neue  Amua- 
riopecten  aus  ateiriaehen  Ter- 
ti&rablageningeii.  Nebat  einigen 
geologiacheii  Daten.  Auatria. 
Geol.  Reiehaanat.,  Jahrb.  07, 
1017:500-501.  (Uentriee.  1870- 
1919.     Regional.) 

PBDOLOGT.    iSe«  SOILS. 

PBOMATITB. 

2123  DuPABC,  Louia,  Wundbb,  M.,  and 

Sabot,  R.  Lea  min^oraux  das 
pegmatitea  dee  environa  d'Ant- 
eiraM  a  Madagaacar.  Soe.  phye. 
Geneve,  M6m.  36,  pt  3,  1910: 
285-286.  (13  entriea.  1906-10. 
Regional.) 
See  2145.  2146. 
PBLftB  PBAK.        V';  r  '  +      J  r^'rt 

2124  *Lacboxz,  Alfbbd.     La  montagne 

Pel^e  aprte  sea  ^ruptiona.    Paris, 
1908,   136  pp.    (BiU.,  [vii}-viu.) 
i8ee2868. 
PBNNSTLVANIA. 

2125  AoTHB,  F.  T.,  and  Dtnan,  J.  L. 

Paint-ore  deposits  near  Lehigh 
Gap,  Pennsylvania.  U.  S.  Geol. 
Sunr.,  Bull.  430,  1910:  454. 
(5  entries.  1875-1907.  Regional.) 

2126  Babcom,  Flobbncb.     The  ancient 

voloanio  rocks  of  South  Moun- 
tain, Pennsylvania.  Washington, 
1896.  124  pp.  U.  S.  Geol.  Surv., 
(Bibl.,  19.  21  entries.  1755- 
1896.  Regional.  Also  given  a 
list  of  papers  on  acid  volcanics 
and  devitrification,  pp.  87-89, 
63  entries,  1872-96.  Papers 
relating  to  apherulites,  pp.  89- 
91.  45  entries,  1852-95.) 

2127  Clapp,  F.  G.     Economic  geology 

of  the  Amity  quadrangle  eaatem 
Waahington  county,  Pennsyl- 
vania. Washington,  1907, 145  pp. 
U.  S.  Geol.  Surv..  Bull.  300. 
(Publ.,  140.  23  entriea.  185&- 
1907.     Regional.) 

2128  Clapp,  F.  G.  Limestones  of  south- 

western Pennsylvania.  Waah- 
ington. 1905,  52  pp.  U.  S.  Geol. 
Surv..  BuU.  249.  (Bibl..  48. 
18  entries.  1895-1904.  Regional.) 

2129  FiBLD,   R.    M.      The  Middle  Or- 

dovidan  of  central  and  south 
central    Pennsylvania.  Am. 

Joum.  Soi.,  4th  ser.  48, 1919: 428. 
(13  entries.  1876-1918.  Re- 
gional.) 

2130  HopxiNa,  T.  C.     Cambro-Silurian 

limonite  ores  in  Pennsylvania. 
Geol.  Soc.  Am..  Bull.  11.  1900: 


♦Noti 


499-502.  (23  entriea.  183&-93. 
General.) 

2131  MuNN,  M.  J.    Petroleum  and  gaa 

[in  western  Pennaylvania]. 
Penna.  Geol.  Surv.,  Rept  1906- 
1908:299-301.  (61  entries.  1827- 
1904.     Regional.) 

2132  Pbnnbtlvania.    Topooraphic  and 

OBOLooic  snsvBBi.  Publicatioua  of 
the  United  States  geological  sur- 
vey relating  to  Pennsylvania. 
Harrisburg,  Pa.,  1914,  10  pp. 
(106  entriea.  1883-1913.  Re- 
gional.) 

2133  Stonb,  R.  W.     Geologic  work  in 

Pennsylvania.  Penna.  Geol. 
Surv.,  Rept.  1906-08;  83-108. 
(157  entriea.  1875-1907.  Re- 
gional. Includee  lists  of  publica- 
tions by  the  different  surveys.) 
See  1298,  1324,  1325,  1860,  2920. 
PBRIDOTITBS. 

2134  FiNLATaoN,  A.  M.     The  nephrite 

and  magnesian  rocks  of  the  South 
Island  of  New  2Sealand.  Geol. 
Soc.  London,  Q.  J.  65,  1909: 
378.  (28  entriea.  1822-1908. 
Regional.) 
See  845,  2145. 

PERMIAN.  See  322,  414,  459,  494,  634, 
663.  773,  776,  937,  985.  1950, 
1141.  1280.  1334,  1412,  1418, 
1423,  1424,  1425,  1662a,  1869, 
2233,  2252,  2294,  2460.  2598, 
2732a,  2804,  2901. 

PBRMO-CARBONIPBROUS.  See  1141, 
2707. 

PERSIA. 

2135  PiLORXic,  G.  E.   The  geology  of  the 

Persian  Gulf  and  the  adjoining 
portions  of  Persia  and  Arabia. 
India  Geol.  Surv.,  Mem.  34,  pt.  4, 
1908:161-163.  (41  entriea.  1837- 

1907.  Regional.) 

2136  Stahl,  a.  F.    Persien.    Heidelberg, 

1911,  46    pp.      Handb.    f.    reg. 
Geol.,  8  heft.    (55  entries.    1853- 
1909.     Regional.) 
See  2009  b. 
PERU. 

2137  Adams,  G.  I.    An  outline  review  of 

the  geology  of  Peru.  Smith. 
Inst.,  Ann.  Rept.  1908:  428-430. 
(41  entries.  1814-1907.  Re- 
gional.) 
2137a  ADAica,  G.  I.  The  physical  features 
and  mining  industry  of  Peru. 
Am.  Inst.  M.  E.,  Trana.  39, 
1909:258-259.  (30  entries.  1903- 
07.     Regional.) 

2138  DitbAab.  E.  I.    Fisionomla  minera 

de  laa  provinciaa  de  Tayacaja, 
Angaraea  y  Huanoavelica.  Lima. 

1908,  197  pp.    Peru.  Ing.  minaa. 
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Bol.62.  (Bibl..  10-14.  17entrie8. 
1790-1908.     Regional.) 

2139  Qbbth,     H.         Geologiflohe     und 

morphologiache  Beobachtungen 
in  den  Kordilleren  SUdpenu. 
Geol.  Rundech.,  6.  1915:  151- 
152.  (44  entries.  1842-1914. 
Regional.) 

2140  LnsoN,  C.  I.     Contribudon  a  la 

geologia  de  Lima  y  sue  alrede- 
dores.  Lima,  1907,  124  pp. 
(Works.  5-9.  108  entries.  1845- 
1907.     Regional.) 

2141  LiMON,  C.  I.    Edad  de  los  f6sUe8 

Peruanos.  Pan- Am.  Soi.  Cong., 
Wash.  D.  C,  2d.  Sect.  VII.  1917: 
618-621.       (92   entries.       1839- 

1914.  Regional.) 

2142  Lt^THT,  Jakob.  Beitrag  lur  Geologie 

und  Palaeontologie  von  Peru. 
Gen^Ye.  1918,  87  pp.  Soc. 
paltent.  Suisse,  M4m.  43.  (Litera- 
ture, 85-^7.     54  entries.     1853- 

1915.  Regional.) 

2143  ScHLAOiNTWBXT,  Otto.    Die  Fauna 

des  Vracon  und  Cenoman  in 
Peru.  (Beitrftge  sur  Geologie  und 
Pal&ontologie  Yon  SCkdamerika. 
XVII.)  N.  J.  f.  Min..  B.  B.  33, 
1912:  43-46.  (65  entries.  1839- 
1910.     Regional.) 

2143a  •ToBBBS.  J.  L.  Gufa  bihliogri^ca; 
descripcion  de  las  minas  y 
ofioinas  metalurgioas  en  el  Peru, 
olasificados  por  departamentos; 
compilaci6n  de  estudios  generales 
y  locales,  informes  de  mineralogf  a, 
geologia,  ezplotaci6n  de  minas, 
metalurgia,  topografla,  geodeeia, 
legislaci6n,  etc.,  insertos  en  las 
obras  y  publicaoiones  de  la 
biblioteca,  de  la  Esouela  de 
ingenieros  de  Lima.  3  ed.  Lima. 
1914.  97  pp. 
See  475,  476,  850a,  851,  2476,  2792. 

PBTROLBUM.    iSse  OIL  AND  GAS. 

PBTROLOOT. 

2144  ^Flbubt,  Ebnbst.  Le  Siderolithique 

Suisse.  Contribution  k  la  con- 
naissance  des  ph^nom^nes  d'al- 
t6ration  superficielle  des  sedi- 
ments. Soc.  Fribourg.  Sc.  Nat., 
G6ographieet  Gr^ologie,  M6m.  VI. 
1909:  237-258. 

2144a  HoLMBs,  Abthub.  The  nomen- 
clature of  petrology  with  refer- 
ences to  selected  literature.  Lon- 
don, 1920,  284pp.  (References 
through  text.) 

2144b  Lobwinbon-Lbssino,  F.  Lezique 
petrographique.   Int.  Geol.  Cong. 


♦Not 


Rept.  8.  1901:  1007-1009.  (38 
entries.  1813-98.  General.) 
2144c  PxBBSON.L.  V.  The  rise  of  petrology 
as  a  science.  Am.  Joum.  ScL, 
4th  ser.  46.  1918:  23^239.  (45 
entries.    185^1915.    General.) 

2145  RO8BMBU0CH,  H.     Mikroskopisehe 

physiographie  der  mineralien  und 
gesteine.  Bd.  2.  Stuttgart,  1907- 
1908.  pp.  1-1592.  (Literature.  8, 
486.  716.  10.782  entries.  1838- 
1908.  General.  Many  bibliog- 
raphiee  through  text.) 

2146  SiMicBBSBACH,  Bbuno.     Dcr  mag- 

matische  Ursprung  einselner  Peg- 
matite und  gewisser  Quarsgftnge. 
Geol.  Rundsch..  10,  1919:  158- 
159.  (48  entries.  1859-1916. 
General.) 

2147  Stabk,  M.    Petrographische  ProY- 

insen.  Fortsch.  Min.  Krist. 
Petrogr.,  4.  1914:  312-^336.  (533 
entries.    1876-1914.    General.) 

2148  Wt^LnNO,  E.  A.     Fortschritte  auf 

dem  Gebiete  der  Instrument- 
enkunde.  Fortsch.  Min.  Krist. 
Petrog..  3,  1913:  64-72.  (209 
entries.    1896-1912.    General.) 

2149  ZiBKBL,    Fbbdikand.       Works    of 

reference  on  petrology  and  miner- 
alogy. Congress  of  arts  and 
science,  UnlYersal  exposition,  St. 
Louis,  1904.  4,1906:  760-761. 
(36  entries.   1861-1904.   General.) 

See  436,  1100.  1747.  1753,  1870, 
2236.  2242,  2246.  2250,  2271. 
2278,  2324.  2325.  2326.  2327. 
2328.  2329,  2330,  2331.  2336, 
2371.  2389.  2390.  2417.  2440, 
2441.  2548,  2578,  2579,  2588, 
2634.  2878. 

See  also  Regions  e.  g.     ALSACE- 
LORRAINE,  etc. 
PHANBROGAMAE. 

2150  Abbeb.  E.  a.  N.  On  Pavffm<yphyUum 

majue  sp.  nov.  from  the  Lower 
Carboniferous  rocks  of  New- 
foundland, together  with  a  re- 
Yision  of  the  genus  and  remarks 
on  its  affinities.  Linnean  Soc. 
London.  Trans.  2d  ser.  Botany, 
7,  pt.  18,  1912:  405-i06.  (31 
entries.  1844-1911.  General.) 
See  2517. 
PHILIPPINE  ISLANDS. 

2151  Bbckbb,   G.   F.      Report  on   the 

geology  of  the  Philippine  Islands. 
U.  S.  (xeol.  Sunr.,  Ann.  Rept. 
21-III.  189^1900,  1901:  594- 
605.  (101  entries.  1574-1899. 
Regionid.  Also  published  in  U.  S. 
War  Dept.  Annual  reports.  1908, 
Yol.  8.  pt.  2:  513-519. 
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2152  Smith,    W.    D.       The    Philippme 

Islands.  Heidelberg,  1910,  24  pp. 
Handb.     reg.     Geo!.,     3     heft. 
(Literature,  20-23.      90  entries. 
1841-1909.     Regional.) 
See  737,  062,  2048. 
PHOLADOMTIDAB. 

2153  Rboinbck,  Hans.   Die  pelomorphe 

Deformation  bei  den  jurassisohen 
Pholadomyen  .  .  .  Soc.  pal^ont. 
Suisse.  M6m.  42,  no.  3,  1917: 
60-67.  (39  entries.  1818-1913. 
General.) 
PHONOUTB. 

2154  ZlNTiNi,    WnxT.       Der    Noeean- 

phonolith  des  Schellkopfs  bei 
Brenk  und  die  anstehenden 
Noseanphonolithe  liberhaupt  mit 
besonderer  BerQeksiohtigung 
ihres  geologischen  Auf  tretens  und 
ihrer  Einschltksse.  N.  J.  f.  Min., 
B.  B.  38,  1915:  641-642.  (13 
entries.  1864-1914.  Regional.) 
See  469,  2145. 
PHOSPHATES. 

2155  *Adaic8,  F.   D.,  and  Dick,  W.  J. 

Discovery  of  phosphate  of  lime 
in  the  Rocky  Mountains.  Ot- 
tawa, 1915,  36  pp.  Canada 
Comm.  Con.  (References  on 
western  phosphate  deposits:  31.) 
2155a  Bbannbb,  J.  C,  and  Nbwsom,  J.  F. 
The  phosphate  rocks  of  Arkansas. 
Ark.  Agri.  Exp.  Sta.,  Bull.  74, 
1902:122-123.  (15 entries.  1888- 
1901.     Regional.) 

2156  Gbboobt,  J.  W.     The  geology  of 

phosphates  and  their  bearing  on 
the  conservation  of  mineral  re- 
sources. Geol.  Soc.  Glasgow, 
Trans.  16,  1916-17:  159-163M, 
Glasgow  Univ.,  Geol.  Dept., 
Papers  4,  no.  1,  1917:  159-163. 
(64  entries.  1829-1916.  General.) 

2157  Mansfibld,  G.  R.    The  phosphate 

resources  of  the  United  States. 
Pan- Am.  Sci.  Cong.,  Washington. 
Proc.  2d.  Sect.  VII,  1917:  764- 
766.  (57  entries.  1868-1917. 
Regional.) 

2158  Matbon,   G.   C.      The  phosphate 

deposits  of  Florida,  Washington, 
1915.  101  pp.  U.  S.  Geol.  Surv., 
BuU.  604.  (Bibl.,  95-^.  83 
entries.  1885-1913.  Regional.) 
2158a  Pabdbb,  J.  T.,  and  Hbwbtt.  D.  F. 
Geology  and  mineral  resources 
of  the  Sumpter  quadrangle, 
Oregon.  Oregon  Bur.  Min.  Min. 
res.  1,  no.  6,  1914: 13.  (9  entries. 
1900-12.     Regional.) 


*Not  seen. 


2159  Phalbn,  W.  C.    The  conservation 

of  phosphate  rock  in  the  United 
States.  Pan- Am.  Sci.  Cong., 
Washington.  Proc.  2d.  Sect.  VII, 
1917:806-^808.  (76  entries.  1869- 
1917.     Regional.) 

2160  Phalbn,   W.   C.      Report  on  the 

phosphate  rocks  of  central  Ken- 
tucky. Frankfort,  Ky.,  1915, 
80  pp.  Ky.  Geol.  Surv.  (Bibl., 
78-80.  85  entries.  1882-1916. 
General.) 
2160a  *SAiioiLOV,  I.  V.  Les  gisements  de 
phosphate  de  chauz  de  TAlg^rie 
et  de  la  Tunisie.  Moskva,  1912, 
54  pp.  Trudy  komissii  moskov- 
skago  selskokhosiaistvennago 
instituta  po  issliedovaniiu 
fosforitov.  Seria  1.  (Literature, 
51-54.) 

2161  Sbllabds,   E.   H.      Origin  of  the 

hard  rock  phosphates  of  Florida. 
Florida  Geol.  Surv.,  Ann.  Rept. 
5,  1913:  67-80.  (65  entries. 
1868-1912.     Regional.) 

2162  Spbncb,    H.    S.  Phosphate   in 

Canada.  Ottawa,  1920,  156  pp. 
Canada  Dept.  Mines.  Mines  Br. 
No.  396.  (Bibl.,  39-40.  143-146. 
94  entries.  1852-1918.  General 
and  Regional.) 
2162a  Tball,  J.  J.  H.  The  natural  history 
of  phosphatic  deposits.  Geol. 
Assoc,  Proc.  16,  1900:  386-387. 
(45  entries.    1875-98.    General.) 

2163  Thbvbnin,       Ajucand.  £tude 

g6ologique  de  la  bordure  sud- 
ouest  du  Massif  central.  Ap- 
pendice:  Bibliographic  des  phos- 
phorites du  Quercy.  France. 
Serv.  carte  g6ol..  Bull.  94, 
tome  14  (1902-03):  190-196. 
(107  entries.  1871-1902.  Re- 
gional.) 

2164  TiBTSB,    O.       Die    Phosphatlager- 

st&tten  von  Algier  und  Tunis. 
Zeit.  f.  prak.  Geo!.,  1907:  229- 
230.  (18  entries.  1888-1904. 
Regional.) 

2165  U.  S.  Gbological  Subtbt.  Survey 

publications  relating  to  phos- 
phates. lU  Min.  Res.  1915-11. 
1917:243-244.  (41  entries.  1883- 
1914.     Regional.) 

2166  WooDWABD,  H.  p.  The  phosphatic 

deposits    of    western    Australia. 
W.  Austral.  Geol.  Surv.,  Bull.  74, 
1917:  25-26.    (15  entries.    1904- 
10.     Regional.) 
See  1740a.  1934. 
PHTSICAL  CONSTANTS. 

2167  Douglas,  J.   A.      On  changes  of 

physical  constants  which  take 
place   in   certain   minerals   and 
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igneous  rocks,  on  the  passage 
from  the  crystalline  to  the  glassy 
state;  with  a  short  note  on 
eutectic  mixtures.  GeoL  800. 
London.  Q.  J.  03.  1907:  160-101. 
(12  entries.  1847-1006.  General.) 
See  2173. 
PHTSICAL  GBOGRAPHT. 

2168  Datis,  W.  M.  Baselevel.  grade  and 

peneplain.  Journ.  Geol.,  10. 
1902:  109-111.  (47  entries. 
1857-1901.     General.) 

2169  SiTBM.  Eduabd.     Das  Antlits  der 

Erde.  3  vols,  in  4.  Prag.  1885- 
1909.  (Bibliographical  references 
in  footnotes.  General.  Namens- 
und  Sachregister  .  .  .  bearbeitet 
▼on  Lukas  Waagen.  Wien.  1909. 
158  pp. 
2169a  *SnB8S,  Eduard.  La  face  de  la 
terre  (Das  Antlits  der  Erde)  .  .  . 
Tr  .  .  .  sous  la  direction  de 
Emm.de  Margerie.  2  vols,  Paris. 
1897-1900. 

2170  Suzss,  Eduabd.     The  face  of  the 

earth  (Das  Antlits  der  Erde)  .  .  . 
Tr.  by  Hertha  B.  C.  SoUas. 
4  vols.  Oxford.  1904-09.  (Bibliog- 
raphical references  in  footnotes. 
General.) 
PHTSIOGRAPHT. 

2171  Gbbgort.   H.   E.      a  century  of 

geology:  Steps  of  progress  in  the 

interpretation    of    land    forms. 

Am.    Journ.    Sci.,    4th   ser.    46. 

1918:  130-132.    (73  entries. 

1819-1916.  General.) 
See  206.  279.  395.  625.  693,  1087. 

1127,  1161.  1182,  1183.  1208. 

1271,  1409.  1477.  1617,  1521. 

1583.  1820,  1876,  1908,  1909, 

1911.  1956,  1957,  1959,  1968. 

1982.  1999,  2137a.  2139.  2198. 

2200.  2207.  2209a.  2209b.  2219. 

2239,  2312,  2315,  2336a,  2409. 

2496,  2506a,  2509a.  2555.  2567. 

2578a.  2600.  2639.  2659,  2660, 

2661,  2662,  2663,  2671,  2789, 

2790,  2795,  2830,  2832.  2875. 

2894,  2897.  2914. 
SeeaUoKARST.    SHORELINES. 
PINITIZATION.     See  1693. 
PITCHBLBNDB.     .Sm  891. 
PLACBNTICBRAS. 

2172  Smith.  J.  P.  The  development  and 

phylogeny  of  Placenticeras.  San 
Francisco.  1900.  181-238.  Cal. 
Acad.  Sci.,  Proc.  3d  ser.  1,  no.  7. 
(Bibl.,  230-231.  45  entries. 
1852-98.  General.) 
PLACBR  MINING.      See  124,  569,  590. 


♦Not 


PLASTICITT. 

2173  Milch,  L.      ttber  Plastiiitftt  der 

Mineralien  und  Gesteine.    Geol. 
Rundsch..  2,  1911:  14&-147.    (54 
entries.    1874-1910.    General.) 
PLATINUM. 

2174  *DnPABC,   Louis.      Les    gisements 

platinif&res  de  TOural.  Geneve, 
1903,  40  pp.  Extrait  des  Arch, 
sd.  phys.  nat.,  (4)  15,  1903. 
(Lists  biU.,  38-10.) 
2174a  DuPABC,  Louis,  and  Tikonowitch, 
M.  N.  Le  platine  et  les  gttes 
platinif^res  de  I'Oural  et  du 
monde.  Geneve,  1920,  542  pp. 
(Bibl.,  [I)-YI.  123  entries.  1826- 
1917.     General.) 

2175  HowB,  J.  L.,  and  Holts,  H.  C. 

Bibliography  of  the  metals  of 
the  platinum  group,  platinum, 
palladium,  iridium,  rhodium, 
osmium,  ruthenium  1748-1917. 
Washington,  1919.  558  pp.  U.  S. 
Geol.  Surv.,  Bull.  694.  (ca  5800 
entries.  1748-1917.  General.) 
2175a  *Hu88AK,  Euoen.  O  palladio  e  a 
platina  no  Brasil.  Annae  da 
E2scola  de  minas  de  Ouro  Preto, 
8,  1906:  77-188.  (PaUadio, 
litteratura:  86-87;  Platina,  lit- 
teratura:  143-144.) 

2176  Kbicp,  J.  F.     The  geological  rela- 

tions and  distribution  of  platinum 
and  associated  metals.  Wash- 
ington, 1902,  95  pp.  U.  S.  Geol. 
Surv.,  Bull.  193.  (Papers.  36. 
8  entries.    1826-97.    General.) 

2177  LuMB,  A.  D.  The  platinum  metals. 

Imp.  Inst.  Mon.,  The  platinum 
metals,  1920:  60-63.    (90  entries. 
1903-20.     Regional.) 
See  1740a,  2057. 
PLBISTOCBNB. 

2178  Faibchild,    H.    L.       Post-Gladal 

uplift  of  northeastern  America, 
Geol.  Soo.  Am..  Bull.  29.  1918: 
229-234.  (85  entries.  1863- 
1917.     Regional.) 

2179  Gaobl.  C.    Pi'obleme  der  Diluvial- 

geologie.  In  Wilhelm  Branca  sum 
Siebsigsten  Geburtstage . . .  1914: 
160-163.       (64   entries.       1890- 

1914.  Regional.) 

2180  LBVBBBTr,    Fbank,    and   Tatlob, 

F.  B.  The  Pleistocene  of  Indiana 
and  Michigan  and  the  history  of 
the  Great  Lakes.     Washington, 

1915,  529  pp.  U.  S.  Geol.  Surv., 
Mon.  53.  (Bibl.,  33-54.  420 
entries.     1817-1913.     Regional.) 

2181  Nathobst,  a.  G.     Neuere  Eifahr- 

ungen  von  Yorkommen  fossiler 
Glacialpflansen  und  einige  darauf 
besonders  fOr  Mitteldeutschland 
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basierte  Schlussfolserungen. 

Geol.  Fdren.  Stockh.  F5rh.  3d, 
1914:  305-307.  (40  entries. 
1846-1914.     General.) 

2182  Obbobn,    H.    F.       Btfview   of   the 

Pleistocene  of  Europe,  Asia  and 
northern  Africa.  N.  Y.  Acad. 
Sci.,  Ann.  20,  1915:  215-315. 
(114  eirtriee.  1862-1914.  Foot- 
noted.) 

2183  Stollbb,   J.      iSher  die  Zeit  des 

Aussterbens  der  Brasenia  pur- 
purea Michz.  in  Europa,  speiiell 
Mitteleuropa.  Prussia.  Geol. 
Landesanst..  29-1,  1909:  91-93. 
(53  entries.  1855-1906.  Re- 
gional.) 

See  246,  455.  675,  939,  1017,  1018, 
1101,  1139,  1140,  1182,  1184, 
1286,  1289,  1471.  1604,'  1617, 
1618,  1619,  1620,  1621,  1631, 
1667,  1777.  1786,  1884,  1885. 
1887,  1911,  1912,  1943,  2027. 
2093,  2237.  2238.  2487,  2526, 
2538,  2543,  2545,  2814. 

See   dUo    GLACIAL    DEPOSITS, 
MAN,  PREHISTORIC. 
PLBSIOSAURIA. 

2184  LxNDEB.  Hbbmann.     Beitr&ge  lur 

Kenntnis  der  Pleisosaurier-Gat- 
tungen  Peloneustee  und  Plio- 
saunis.  Geol.  u.  pal&ont.  Abh., 
n.  f.  11,  hft.  5,  1913:  71.  (41 
entries.    1858-1911.    General.) 

2185  RiABiNiN,   A.      Zwei  Plesiosaurier 

aus  den  jura-  und  kreideablager- 
ungen  Russlands.  St.  Peters- 
bourg,  1909,  49  pp.  Russia. 
Com.  g6ol.,  M6m.  n.  s.  43. 
(Literature,  35-36.  18  entries. 
1864-1907.  General.  Text  in 
Russian  and  German.) 

2186  WiLLiSTON,  S.  W.   North  American 

Plesiosaurs.        Part    I.        Field 
Columbian.  Mus.,  Publ.  73.  Geol. 
ser.  2,  no.   1.   1903:  6-12.      (50 
entries.    1821-1902.     Select.) 
PLIOCBNB. 

2187  GiONonx,   Maubicb.     Lee  forma- 

tions marines  pliocenes  et 
quaternaires  de  I'ltalie  du  sud 
et  de  la  Sicile.  Lyon,  1913, 
693  pp.  Lyon,  Univ..  Ann.  I, 
36.  (Bibl..  667-686.  246  entries. 
1868-1912.     Regional.) 

2188  Rbid,  Clbicbnt,  and  Elbanob,  M. 

The  Pliocene  floras  of  the  Dutch- 
Prussian  border.  Mededeel. 
Rijksop.  Delfstof.,  6.  1915:  152- 
158.  (69  entries.  1854-1914. 
Regional.) 


♦Not 


2189  Tbsch,  p.     Beitr&ge  sur  kenntnis 

der  marinen  moUusken  im  weet- 

Europ&ischen         plioc&nbecken. 

's-Gravenhage.     1912,     96     pp. 

Mededeel.  Rijiksop.  Delfstof..  4. 

(Literature.  96.  12  entries.  1853- 

1911.     Regional.) 
See  265.  385.  597.  884,  1139.  1379, 

1379a,   1471.    1612.    1667,    1780, 

2093,    2252,    2338,    2386,    2587, 

2814,  2816. 
PODOLIA.    iS^UKRAINIA. 
POLAND. 

2190  Cbambb,  Rudolf.    Die  Fauna  Yon 

Golonog.  Ein     Beitrag     lur 

Feststellung  des  Alters  der 
Grauwackensandsteinschichten 
von  Golonog  und  der  entsprech^ 
enden  Ablagerungen  in  Ober- 
schlesien.  Prussia.  Geol.  Lan- 
desanst.. 31-11.  1913:  164-167. 
(74  entries.  1830-1909.  Re- 
gional.) 

2191  KoBONiBwics.  P.     Der  Jura  von 

Wielun  in  Polen.  Deutsch.  geol. 
Geeell..  Zeits.  59, 1907:  Monatsb.: 
205-217.  (38  entries.  1813- 
1907.     Footnotes.) 

2192  ♦Lbwi^ski,   Jan.      Supplement  au 

catalogue  des  ouvrages  et  des 
articles  concernant  la  g6ologie 
de  la  Pologne  et  des  pays  limi- 
trophes.  Pam.  fisyog.  17-11, 
1902:  35-62. 

2193  Michael,    R.      Die   Geologic  des 

oberschleeischen  Steinkohlenbe- 
rirkes.  Berlin,  1913,  415  pp. 
Prussia.  Geol.  Landesanst..  n.  f. 
71.  (Literature.  1-8.  44  entries. 
1822-1913.      Footnotes.) 

2194  Michael,    R.        Zur    Frage    der 

Orlauer  Stdrung  im  oberschleei- 
schen Steinkohlenbesirk.  Geol. 
Rundsch.,  3.  1912:  382-383.  (38 
entries.     1877-1912.     Regional.) 

2195  *MixiiAazBWBKi,  S.      [Catalogue  bib- 

liographique  des  memoires  et 
travauz  sur  la  p6dologie  de  la 
Pologne].  Pam.  fisyog.  20.  1910: 
38-48. 
2195a  Poland.  Sbbyicb  oeologiqub. 
Bibljografja  geologicsna  Polski. 
Le  bibliographie  g6ologique  de 
Pologne.  Nr.  1.  1914-20.  (418 
entries.    1914-20.    Regional.) 

2196  Rbhbindbb,  B.  v.     Argiles  medio- 

jurassiquee  a  mineral  de  fer  le 
long  du  cot6  sudouest  des  hateurs 
entre  Cracovie  et  Wielun.  St. 
Petersbourg,  1912,  209  pp. 
Russia  Com.  g6ol.,  M6m.  n.  s.  74. 
(Literature,  203-206.  79  entries. 
1805-1911.     Regional.) 
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2197  Rbhbindbb,   B.   ▼.       Die   mittel'- 

junuMisehen  eisenersfiihrenden 
Tone  l&ngs  dem  sildwefltliohen 
Rande  dee  Krakau-  Wieluner 
Zusee  in  Polen.  Deutseh.  geoi. 
GeeeU..  Zeito.  06.  1913:  343-347. 
(80  entries.  1816-1910.  Re- 
gional.) 

2198  RoMSB,    E.       Liste    dee    travauz 

relatife  k  la  physiosraphie  de 
la  Pologne  .  .  .  Koemos,  Lw6w: 
*1898,  vol.  26,  1901:  148-170, 
267-303.  *1890-1900,  vol.  27: 
187-226.  302-334.  407-607. 
*1901-02,  vol.  30:  19-106.  1903- 
06.  vol.  31 : 1-166.  (2760  entries.) 

2199  ToBNAU.  Fribdrich.      Der  Fl6ts- 

berg  bei  Kabrse.  Ein  Beitrag  sur 
Stratigraphie  und  Tektonik  dee 
oberschlesiBchen  Steinkohlen- 
beokens.  Prussia.  Geol.  Landes- 
anst.,  23,  1906:  40&-410.  (33 
entries.    1802-1901.    Regional.) 

2200  *TuTKOveMJ.   P.      [Uebersicht  der 

geologischen  und  physikalisch- 
geographisohen  Literatur  des 
centralen  und  sQdliohen  Polessje.] 
Soe.  nat.  Kiev.  M6m.  21,  3, 
1910:  33-238. 

See  217.  377.  2006a. 

See  alao  SILESIA. 
POLTZOA. 

2201  Lano.  W.   D.     The  genotypes  of 

certain  Polysoan  genera.     Geol. 

Mag.    (VI)   4.      1917:    173-174. 

(36  entries.  1768-1903.  General.) 
POMBRANIA.     See  1621. 
PORIFBRA. 

2202  Rauff,    H.       Barroisia    und    die 

Pharetronenfrage.  Pal&ont.  seit., 
1.   1914:   142-144.      (64  entries. 
1834-1912.     General.) 
PORPHTRITB. 

2203  Wong.  Wbn-Hao.    Contribution  a 

r^tude  de  la  Porphjrrite  quarts- 
if^re  de  Lessines.  Louvain  Univ. 
Inst,  geol.,  Mkm.  1,  1913:  323- 
326.  (26  entries.  1827-1912. 
General.) 
See  2146. 
PORTO  RICO. 

2204  Bbrkbt,  C.  P.     Geological  recon- 

noissance  of  Porto  Rico.  N.  Y. 
Acad.  Sci..  Ann.  26.  1916:  69-70. 
(26  entries.  1778-1909.  Re- 
gional.) 

2205  Sbicmes,  D.  R.   The  geology  of  the 

San  Juan  district.  Porto  Rico. 
N.  Y.  Acad.  Sci..  Sci.  Surv.  P.  R., 
1,  pt.  1.  1919:  108-110.  (33 
entries.  1778-1916.  Regional.) 
See  1607.  2048. 


*Not  seen. 


PORTUGAL. 

2206  Choftat,  Paul.    L'Infralias  et  le 

Sin^murien  du  Portugal.  Por- 
tugal. Serv.  gfol.,  Comm.  6.  1903: 
49-62.  (20  entries.  1849-1901. 
Regional.) 

2207  Choffat,   Paul.      Notice  sur  la 

carte  hypsom^trique  du  Portugal. 
Portugal.  Serv.  g6oI.,  Comm.  7, 
1907-09:  61-67.  (61  entries. 
1706-1907.     Regional.) 

2208  Choftat,  Paul.   Recueil  de  mono- 

graphies  stratigraphiques  sur  le 
syst^me  cr6tacique  du  Portugal. 
Deuzi^me  6tude.  Le  oretacique 
8up6rieur  au  nord  du  Tage. 
Lisbonne,  1900,287  pp.  Portugal. 
Serv.  gtel.  (Literature,  3-17. 
46  entries.    1886-99.    Regional.) 

2209  Deloado,    J.    F.     N.        Systems 

silurique  du  Portugal:  6tude  de 
stratigraphie  pal6ontologique. 
Lisbonne,  1908.246  pp.  Portugal. 
Serv.  g6ol.  (Literature,  1-20. 
22  entries.  1806-1906.  Regional.) 

2209a  *Flbubt,  Ebnbst.  Formes  de 
d6sagr6gation  et  d'usure  en 
Portugal.  Lisbonne.  1919. 146  pp. 
Soc.  port.  sci.  nat.,  M6m.  Ser. 
g^l.  no.  1.  (Bibl..  13^141.) 
See  6.  69.  1603.  1641. 

PORTUGUBSB  BAST  AFRICA. 

2209b  Thielk.  E.  C,  and  Wilson,  R.  C. 
Portuguese  East  Africa  between 
the  Zambesi  River  and  the  Sabi 
River. . . .  Geog.  Joum.  46.  1916: 
38-40.  (36  entries.  1877-1913. 
Regional.) 

POT  HOLES. 

2210  Babkeb,  E.  E.     Glacial  pot-holes 

at    Crown    Point.    New    York. 
Journ.  Geol.,  21,  1913:  463-464. 
(36  entries.      1844-1911.      Gen- 
eral.) 
POTASH. 

2211  Gale.  H.  S.    Potash.    U.  S.  Geol. 

Surv..  Min.  Res.  1916-11,  1910: 
73-171.  (230  entries.  1848-1917. 
General.  Special  bibliographic 
references  through  the  text.) 

2212  Galb.   H.  S..  and  Hicks,  W.  B. 

Potash  in  1917.  U.  S.  Geol. 
Surv..  Min.  Res.  1917-11.  1919: 
467-481.  (421  entries.  1830- 
1918.     General.) 

2213  Grbgobt.  J.   W.      The  geological 

factors  affecting  the  strategy  of 
the  war  and  the  geology  of  the 
potash  salts.  Geol.  Soc.  Glasgow. 
Trans.  16,  1916-1916:  32-33. 
(20  entries.  1862-1916.  General.) 

2214  Hasbobt,  E.  Zur  Frage  der  Genesis 

der  Steinsals-  und  Kalisals- 
lagerst&tten     im     Terti&r     vom 
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Ober-Elsass  und  von  Baden. 
Zeit.  f.  prakt.  Geol.,  21,  1913: 
189.  (17  entries.  1891-1912. 
Regional.) 

2215  Phalbn,    W.    C.       Potash    salto. 

U.  S.  Geol.  Surv.,  Mln.  Res. 
1915-11,  1917:  132-133.  (56 
entries.    1909-15.    Regional.) 

2216  Phalbn,  W.  C.    Salt  resources  of 

the  United  States.  Washington, 
1919,  284  pp.  U.  S.  Geol.  Sunr., 
BuU.  669.  (Bibl.,  250-251.  30 
entries.    1012-16.    Regional.) 

2217  Rinks,    F.       Die   geothermischen 

Metamorphosen  und  die  Disloka- 
tionen  der  deutschen  Kalisals- 
lagerst&tten.  Fortschr.  Min. 
Krist.  Petrog.,  6,  1920:  129-136. 
(178  entries.  1852-1918.  Re- 
gional.) 

2218  Wilson,  A.  W.  G.  Potash  recoYery 

at  cement  plants.  Ottawa,  1919, 
34  pp.  Canada  Dept.  Mines. 
Mines  Br.,  Bull.  29.  (Bibl., 
32-34.  50  entries.  1911-19. 
General.) 
See  1092.  1740a. 
PRAIRIES. 

2219  Shimbk,  B.     The  prairies.     [With 

bibliography.]    Iowa  Univ.  Lab. 
Nat.  Hist.,  Bull.  6,  no.  2,  1911: 
169-240.      (149  entries.      1818- 
1911.     General.) 
PRB-CAMBRIAN. 

2220  Lbitb,  C.  K.     Summaries  of  cur- 

rent North  American  Pre-Cam- 
brian  literature.  Joum.  Geol.,  6, 
1898: 527-541,  739-753, 840-854. 
Joum.  Geol.,  7,  1809:  190-205, 
406-425,  702-708,  790-812; 
Joum.  Geol.,  8,  1900:  433--M3, 
512-525;  Joum.  Geol.,  9,  1901: 
79-87,  441-458;  Joum.  Geol.,  10, 
1902:  891-913;  Joum.  Geol.,  12, 
1904:  52-62.  16J-176.  (Foot- 
notes.) 

2221  Stbidtmann,  Edward.   Summaries 

of  Pre-Cambrian  literature  .  .  . 
Joum.  Geol.,  23,  1915:  81-91. 
183-188,  261-271.  461-476,  575- 
584;  28,  1920:  558-568,  643-658, 
743-751.  (220  entries.  1909-19. 
Footnotes.) 

2222  Van  Hisb,  C.  R.,  and  Lbitb,  C.  K. 

Pre-Cambrian  geology  of  North 
America.  Washington,  1909, 
939  pp.  U.  S.  Geol.  Surv.,  BuU. 
360.  (Literature,  104-107.  1295 
entries.  1809-1908.  Regional. 
Other  bibliographies  through  the 
text.) 
See  1102,  1334,  1728a.  1888,  1896. 
1897, 1898, 1902. 1986. 1987. 1988. 
2093,  2277,  2539.  2549.  2774. 


See  aUo   ARCHEAN.    CRYSTAL- 
LINE    SCHISTS.     META- 
MORPHISM. 
PRBCIOUS  ST0NB8. 

2223  Stbbbbtt,  D.  B.    Precious  stones. 

U.  S.  GeoL  Surv..  Min.  Res. 
1906,  1907:  1251-1252.  (27  en- 
tries.    1867-1906.     Regional.) 

2224  WoDisKA,     Juuus.     A     book    of 

precious  stones.      N.   Y.,   1910, 
365   pp.     Bibl.,   307-342.      506 
entries.    1473-1907.    General. 
SeeaUoG'EMQ, 

PRBHI8TORIC  MAN.    See  MAN,  PRE- 
HISTORIC. 

PRIMATES. 

2225  Obboobt,  W.  K.     I.  On  the  rela- 

tionship of  the  Eocene  lemur 
No&ujuretue  to  the  Adapidae  and 
to  other  primates.  II.  On  the 
classification  and  phylogeny  of 
the  Lemuroidea.  Geol.  Soc.  Am., 
Bull.  24,  1915:  443-446.  (51 
entries.    1845-1913.    General.) 

2226  Gbboobt,  W.  K.     On  the  stmoture 

and  relations  of  Notharotus  an 
American  Eocene  Primate.  Am. 
Mus.  Nat.  Hist.,  Mem.  n.  s.  3. 
pt.  2, 1920: 242-243.  (65  entries. 
1834-1918.  CiUtions.) 

2227  Gbboobt,  W.  K.,  Studies  on  the 

evolution  of  the  Primates.  Am. 
Mus.  Nat.  Hist.,  Bull.  35,  art. 
19,  1916:  351-355.  (87  entries. 
1865-1915.       General.) 

2228  Osbobn,  H.  F.     American  Eocene 

primates,  and  the  supposed  ro- 
dent family  Mixodectidae.  Am. 
Mus.  Nat.  Hist.,  Bull.  16,  art. 
17,  1902:  213-214.  (10  entries. 
1884-1901.  General.) 
PROJECTIONS. 

2229  Palachb,  Chablbs.  The  gnomonio 

projection.     Am.  Min.,  5,  1920: 
79-80.     (8  entries.      1887-1919. 
General.) 
PROTOZOA. 

2230  SiLVBSTBi,  A.   Fossili  cretacei  deUa 

contrada  Calcasacoo  presso  Ter- 
mini-Imerese    (Palermo).       Pal- 
&ont.   ital.,    14,    1908:    162-160: 
18,1912:52-53. 
PRUSSIA. 

2231  Bbbo.   Gbobo.      Die  krystallinen 

Schiefer  des  Ostlichen  Riesen- 
gebirges.  Berlin,  1912,  188  pp. 
Prussia,  k.  preuss.  geol.  Lande- 
sanst.,  Abh.,  n.  f.  68.  (Literature, 
182-184.  32  entries.  1819-1912. 
Regional.) 

2232  Bbushausbn.  L.     Das  Devon  dee 

n5rdlichen  Oberharies  mit  be- 
sonderer  BerQcksichtigung  der 
Goslar.      Berlin,   1900,    383  pp. 
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PruBsia.  Geol.  Landesanst., 
Abh.  n.  f.  30.  (Literature,  380- 
382.    1785-1900.    Regional.) 

2233  Damicbb,  Bbuno.  Das  Rotliegende 

der  Umgegend  von  Altenburg  in 
Sachsen- Altenburg.  Prussia. 
Geol.  Landesanst.,  Jahrb.  24, 
1907:  331-382.  (18  entries.  1833- 

1902.  Regional.) 

2234  Dbbcke,  W.     Geologie  Yon  Pom- 

mem.  Berlin,  1907,  302  pp. 
(Literature,  1-6.  438  entries. 
1745-1907.  Regional.  Bibliog- 
raphies through  the  text.) 

2235  EcK,  H.     Salsschlirf  unweit  Fulda. 

Beitrftge  sur  Kenntniss  der  geog- 
nostisohen  Yerh&ltnisse  seiner 
Umgebung  und  seiner  Heilquel- 
len.  Prussia.  Geol.  Landesanst., 
Jahrb.  22,  1904:  201-215.  (160 
entries.      1812-1901.     Regional.) 

2236  Gachot,  Hbinbich.     Die  vulkan- 

isohen  TrQmmergesteine  von 
Schackau  in  der  Rh5n.  Prussia. 
Geol.  Landesanst.,  Jahrb.  33- 
II,  hft.  1,  1913:  1.  (13  entries. 
1783-1910.     Regional.) 

2237  Qaobl,  C.     Die  Beweise  fUr  eine 

Vereisung  Norddeutschlands  in 
diluYialer  Zeit.  Geol.  Rundsch., 
4,  1913:  319-325.  (166  entries. 
1881-1912.        Regional.) 

2238  Gaobl,  C.    Die  letste,  grosse  Phase 

der  diluvialen  Vergletscherung 
Norddeutschlands.  Geol. 
Rundsch.,  6,  1915:  50-^.  (100 
entries.  1888-1914.  Regional.) 

2239  Gobbbl,  Fbitz.     Die  Morphologie 

des  Ruhrgebietes.  Naturh.  Ver. 
preuss.  Rheinl.,  Verb.  73,  1918: 
213-220. 

2240  Habbobt,  E.     Beitr&ge  lur  Geo. 

logie  der  Umgebung  von  K6nigs- 
lutter  und  lur  Tektonik  des  Mag- 
deburg-Halberst&dter  Beekene. 
Prussia.  Geol.  Landesanst.,  Jahrb 
34-1,  hft.  2,  1913:  260-267.  (138 
entries.       1745-1913.   Regional.) 

2241  Kaibbb,   Ebxch.      Die   geologisch- 

mineralogisohe  Literatur  des 
rheinischen  Schiefer-gebirges  und 
der  angrenienden  Gebiete  fur  die 
Jahre  1887-1900.  I-II  Teil. 
Bonn,  1903-04.  131+812  pp. 
Naturh.  Ver.  preuss.  Rheinl., 
Beilage  lu  Verb.  59,   1902:  60, 

1903.  (ca  1700  entries.  1887- 
1900.  Regional.  Contains  II. 
Zus&tie  su  *'Geologische  und 
Mineralogisehe  Litteratur  der 
Rheinprovini  und  der  Provini 
Westfalen  .  .  .  von  H.  v.  Dechen 


♦Not  seen. 


undH.  Rau£F.  326  entries.  1581- 
1886.  Supplement  contains  158 
entries.  1535-1900.) 

2242  Eallhabdt,    Fbibdbich.      Geolo- 

gische  Beschreibung  der  Umge- 
gend von  Spahl  in  der  Rh5n,  mit 
beeondered  BerQcksiohtigung  der 
Eniptivegesteine.  Prussia.  Geol. 
Landesanst.,  Jahrb.  80-11,  1912: 
225.  (17  entries.  1856-1907. 
Regional.) 

2243  Kibchbbbgbb,  Maboabbtb.     Der 

Nordwestabfall  des  Rheinischen 
Sohiefergebirges  iwisohen  der 
Reichsgrense  und  dem  Rurtal- 
graben.  Naturh.  Ver.  preuss. 
Rheinl..  Verb.  74.  1917:  97-100. 
(52  entries.    1903-17.    Regional.) 

2244  KiBSTB,   Ebkst.      Die  geologische 

Literatur  des  Hersogtums  Sach- 
sen-Altenburg.  Mitth.  Oster- 
lande,  n.f.  14,  1910:  48-97.  (241 
entries.      1667-1910.    Regional.) 

2245  *Kbbicicbb,  M.  Die  geologische  Lit- 

teratur Qber  Posen.  Hist.  Mon- 
atsbl.  Posen.  3,  1902:  108-111. 

2246  LA8PBTBB8,  H.    Das  Siebengebirge 

am  Rhein.  Naturh.  Ver.  preuss. 
Rheinl.,  Verb.  57,  1900:  119-591. 
(Bibliographic  lists  through  the 
text.     Regional.) 

2247  LiNBTOW,  O.  V.    Die  Tektonik  der 

Kreide  im  Untergrunde  von 
Stettin  und  Umgebund  und  die 
Stettiner  Stahlquelle.  Prussia. 
Geol.  Landesanst.,  Jahrb.  34-1, 
hft.  1,  1913:  160-167.  (117  en- 
tries.   1639-1913.    Regional.) 

2248  MoBDiioL,  Cabl.     Uber  das  jtkng- 

ere  Terti&r  und  das  Diluvium 
des  rechtsrheinischen  Teiles  des 
Neuwieder  Beckons.  Prussia. 
Geol.  Landesanst.,  Jahrb.  29-1, 
1909:355-360.  (84  entries.  1789- 
1907.    Regional.) 

2249  NiBiTiN,  S.   Bibliotheque  g6ologique 

delaRussie.  1895-1897.  St.  Pet- 
ersbourg,  1896-1901.  Russia 
Com.  g6ol.,  Suppl.  to  Bull.  1895, 
vol.  15,  517  entries;  1896,  vol.  16, 
577  entries;  1897,  vol.  17,  684  en- 
tries. (1778  entries.  1895-1907. 
Regional.) 

2250  SiCHTEBMAKN,  Paul.    Diabasgftnge 

im  Flussgebiet  der  unteren  Lenne 
und  Volme.  Prussia.  Geol.  Lande- 
sanst., Jahrb.  28,  1910:  415.  (21 
entries.     1844-1904.     Regional.) 

2251  SoNNTAO,  P.     Geologie  von  West- 

preussen.  Berlin,  1919,  240  pp. 
(468  entries.  1816-1918.  Re- 
gional. Geological  maps  ...  pp. 
vii-x.  Bibliographies  through 
the  text.) 
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2252  ToBNQUiflT,  A.    Geologie  von  Ost- 

preuBaen.  Berlin,  1910,  231  pp. 
(149  entries.  1855-1910.  Re- 
gional. Bibliosraphies  through 
the  text.) 

See  70.  994.  995.  1143.  1520.  2188. 

See  aUo  WESTPHALIA. 
PTBRIDOPHTTA. 

2253  Camsieb,  RbnA.  and  Rbnibb.  Ab- 

MAND.  Observations  sur  Cyclo- 
stigma  Macconochiei  Kidston  sp. 
et  Omphalophloios  anglious 
Sternberg  sp.  Soo.  g6ol.  Belg., 
M6m.  1911-12.  faso.  2:  85-87. 
(56  entries.  1809-1911.  General.) 

2254  Flobin,  Ritdolt.     Eine  Qbersicht 

der  fossilen  SalvinifUArt4n  mit 
beeonderer  Berftchsiehtigung 
eines  Fundes  von  Salvinia  for- 
mosa  Heer  im  Terti&r  Japans. 
XTpsala  Univ..  Bull.  Geol.  Inst. 
16,  1919:  258-259.  (4S  entries. 
1853-1011.     I^gional.) 

2255  LuNDQuiST.    G.      Fossil^   pflansen 

der  Glossopteris  flora  aus  Bra- 
silien.  Stochholm.  1919,  36  pp. 
Sven.  Vetenskap.  Handl..  60. 
no.  3.  (Literature,  32-34.  87 
entries.    1828-1913.    General.) 

2256  Rbnibb.    Abmand.      Observations 

sur  des  empreintes  de  Calamo- 
etathya  Ludwioi  Carruthers.  Soc. 
g6ol.  Belg..  M6m.  1911-1912, 
fase.  1:  24-26.  (52  entries.  1826- 
1911.     General.) 

2257  Rbnibb.  Abicand.  L'origineram^ale 

des  cicatrices  ulodendroides.  Soo. 
g6ol.  Belg..  M6m.  2. 1910:  7&-82. 
(87  entries.  1823-1908.  General.) 

2258  Sbwabd.  A.  C.     On  the  structure 

and  affinities  of  Matonia  pecti- 
nata  R.  Br.,  with  notes  on  the 
geological  history  of  the  Matoni- 
neae.  Roy.  Soc.  Lond.,  Phil. 
Trans.  B.  191.  1899:  203-207. 
(89  entries.    1821-97.    General.) 

2259  Sbwabd,  A.  C,  and  Dalb.  Elisa- 

bbth.  On  the  structure  and  af- 
finities of  Dipteris.  with  notes  on 
the  geological  history  of  the 
Dipteridinae.  Roy.  Soc.  London. 
Phil.  Trans.  B.  194.  1901:  508- 
511.  (78  entries.  1827-1900. 
General.) 
PTRBNBBS  MOUNTAINS. 

2260  Bbbbbon.  A.     £tudes  sur  les  form- 

ations anciennes  des  Hautes  et 
Basses-Pyr6n6es  (Haute  Chaine). 
France  Serv.  carte  g6ol..  Bull. 
93-t.  14.  (1902-1903):  22-30. 
(154  entries.  1874-1902.  Re- 
gional. Also  issued  as  author's 
thesis,  University  of  Paris,  1903.) 

2261  Cabbs,  L.     La  g6ologie  des  Pyr6- 


n6es  fran^aises.  6  fase.,  Paris, 
1903-1909.  France.  Serv.  carte 
g6ol.,  M6m.  (2430  entries.  1827- 
1908.  Regional.  Listes  des  tra- 
vauz:  fase.  1,  pp.  1-36.  Fase,  6 
(supplement  arret6  au  ler  Avril 
1908,  pp.  3381-3400.) 

2262  Dalloni,   Mabitts.     £tude  g6olo- 

gique  des  Pyr6n6es  de  TAragon. 
MarseiUe,  1910,  444  pp.  (Works, 
13-15.  39  entries.  1784-1910. 
Regional.) 

2263  FouBNiBB,  EuoiNB.  £tudes  sur  lee 

Pyr6n6es  basques  (Basses-Pyr^ 
n6es,  Navarre  et  Guipuscoa). 
France.  Serv.  carte  g6ol.,  Bull. 
121-t.  18  (1907-08):  1-2.  (4  en- 
tries.    1903-06.    Regional.) 

2264  KOnnb.G..  and  Schmidt,  H.  Hoch- 

turen  in  den  central pyrenAen. 
1908-1910.     Deutsoh.  u.  oesterr. 
Alpenver.,   Zeit.   42,   1911:   164. 
(19    entries.      1888-1911.      Re- 
gional.) 

2265  LoNocHAAiBON.    MiCHBL.     Contri- 

bution a  r^tude  du  m^tamorph- 
isme  des  terrains  secondaires  dans 
les  Pyr^n^es  orientales  et  Ari6- 
geoises.  Paris,  1912,  68  pp. 
France.  Serv.  carte  gM.,  Bull. 
131-t.  21,  1910-11.  (Bibl.,  5-6. 
27  entries.  1888-1910.  Re- 
gional.) 

2266  SocitTi  oAoLOOiQUB  DB  Fbancb. 

Reunion  extraordinaire  .  .  .  dans 
les  Pyr6n6es  occidentales  (Lus, 
Gavarnie,  les  Eaux-Chaudes). 
Bibliographie.  Ita  Bull.  4th  ser. 
6,  1906:  781-787.1  (67  entries. 
1902-06.  Regiona.) 
PTRITBS. 

2267  Falkbnbbbg,   Otto.      Geologisoh- 

petrographische  Beschreibung 
einiger  sQd-norwegischer  Schwe- 
felkiesvorkommen  mit  beeon- 
derer Beracksichtigung  ihrer  Ge- 
nesis. Zeit.  f.  prak.  Geol.,  22. 
1914:  153-154.  (40  entries. 
1849-1910.     Regional.) 

2268  Finlatbon.  A.  M.    The  psrritic  de- 

posits of  Huelva,  Spain.     Pt.  II. 
Econ.   Geol.,  5,   1910:  435-437. 
(63    entries.      1857-1907.      Re- 
gional.) 
See  1740a,  2339, 

PTRO METRT.     See  722. 

PYROPHYLLITIZATION.     See  1692. 

PYROXENE.     See  AUGITE. 

PYROXENITE.     See  2145. 

QUARTZ. 

2269  Bbauns,  R.     Einige  Mitteilungen 

aber  QuarU.  N.  J.  f.  Min.,  1919: 
29-49.  (40  entries.  1837-1916. 
Footnotes.) 
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tZtfi  GoLDflCHiaDT,  V.  M.  Die  Pyrolumi- 
neBseiiB  des  Quarses.  KrUtiania, 
1906. 19  pp.  ChriBtiania  Vidensk. 
Forhandl.,  1906,  no.  5.  (Works, 
16-19.  48  entries.  1832-1905. 
General.) 

QUARTZ  KS&ATOPHTRB. 

2271  Anobl.    Frani.     Die   Quarskera- 

tophyre  der  Blasseneokserie.  (Ob- 
ersteirische  Grauwaokensone.) 
Austria.  G  e  o  1 .  Reichsanst.  • 
Jahrb.  68,  1918:  29.  (10  entries. 
1906-14.    Regional. ) 

QUARTZ  PROPHTRITB.  See  2146. 

QUARTZ  TRACHTTB  AND  QUARTZ 
PORPHTRT.  .8m  2146. 

QUATERNARY. 

2272  BJ0BLTKKE,  K.  O.     Norges  kvar- 

taergeologi.  Kristiania,  1913, 
269  pp.  Norges  geol.  Undersdk., 
66.  (Works,  228-262.  496  en- 
tries.   182^1912.    Regional.) 

2273  Bbookb,  C.  E.  P.    The  correlation 

of  the  Quaternary  deposits  of  the 
British  Isles  with  those  of  the 
continent  of  Europe.  Smith.  Inst. 
Ann.  Rept.  1917.  1920:  367-376. 
(160  entries.  1877-1913.  Re- 
gional.) 

2274  Sbdbrholm,  J.  J.   Les  d6p6t  quater- 

naires  de  la  Finland.  Helsingf  ors, 
1911.  23  pp.  Finland.  Comm. 
g6ol..  Bull.  29.  (Bibl.,  23.  15 
entries.    1889-1911.    Regional.) 

2275  Upham,  Wabrbn.     Glacial  history 

of  the  New  England  islands.  Cape 
Cod,    and    Long    Island.      Am. 
Geol..  24,  1899:  89-92.     (21  en- 
^  tries.    1849-99.    Regional.) 
See  243.  274.  600,  709.  1004,  1095. 
1101.    1104.    1172.    1282.    1334. 
1600,    1603,    1777,    1778.    1793. 
1794.    1838,    1976.    2187,    2234. 
2248.    2252.    2386.    2396.    2550. 
2560.   2562.   2806.  2867a.   2889. 
2900. 
QUBBBC  (PROVINCB). 

2276  CiBKEL.    Fhits.      Report   on   the 

chrome  iron  ore  deposits  in  the 
eastern  townships,  province  of 
Quebec.  OtUwa.  1909.  141  pp. 
Canada  Dept.  Mines.  Mines  Br. 
29.  (BiU..  129.  18  entries.  1852- 
1905.     Regional.) 

2277  CooKB.  H.  G.     Some  stratigraphic 

and  structural  features  of  the 
Pre-Cambrian  of  northern  Que- 
bec. Journ.  Geol..  27,  1919: 
71-73.  (33  entries.  1870-1916. 
Regional.) 

2278  O'Nbill.  J.  J.     St.  Hilaire  (Beloeil) 

and  Rougemont  Mountains.  Que- 
bec. OtUwa,  1914,  108  pp.  Can- 
ada Geol.  Surv.,  Mem.  43.  Geol. 


ser.  86.  (Bibl..  93-95.  29  entries. 
1863-1906.      Regional.) 

2279  QuBBBC.   (Pbotincb).      Dbpt.   of 

LANDS.     MIKES     AND     FZSHBBIBS. 

MxNBS  BRANCH.  Eztracts  from 
reports  on  the  district  of  Ungava 
recently  added  to  the  province  of 
Quebec  under  the  name  of  the 
territory  of  New  Quebec.  Quebec. 
1813.  160  pp.  (Bibl..  6.  19  en- 
tries. 1877-1909.  Regional.) 

2280  Tanton.  T.  L.     The  Harricanaw- 

Turgeon  basin,  northern  Quebec. 
Ottawa.  1919.  84  pp.  Canada 
Geol.  Surv..  Mem.  109.  Geol. 
ser.  94.  (Bibl.,  4-6.  11  entries. 
1872-1915.    Regional.) 

2281  Wilson,     M.     E.     Geology     and 

mineral  deposits  of  a  part  of 
Amherst  township.  Quebec.  Ot- 
tawa, 1919,  53  pp.  Canada  Geol. 
Surv.,  Mem.  113.  Geol.  ser.  96. 
(Bibl.,  3.  9  entries.  1863-1916. 
Regional.) 

2282  Wilson,  M.  E.     Kewagama  lake 

map-area  Quebec.  Ottawa,  1913. 
139  pp.  Canada  Geol.  Surv.. 
Mem.  39.  Geol.  ser.  35.  (Bibl.. 
8.  8  entries.  1872-1911.  Re- 
gional.) 

2283  Wilson,      M.      E.      Timiskaming 

county,  Quebec.    Ottawa,  1918. 

197   pp.      Canada  Geol.   Surv.. 

Mem.  103.   Geol.  ser.  86.     (Bibl. 

14-15.     33  entries.     1846-1912. 

Regional.) 
See  249.  698.  808.  2222,  2441. 
See  aUo  ANTICOSTI  ISLAND. 
QUBBNSLAND. 

2284  Ball.  L.  C.     The  Arbouin  copper 

mines  at  Cardrosa.  On  the  Chil- 
lagoe  mineral  field,  north  Queena- 
land.  Brisbane,  1918,  70  pp.* 
Queensland  Geol.  Surv.,  Publ. 
261.  (Literature.  6-7.  11  entries. 
1891-1913.      Regional.) 

2285  Ball.    L.    C.        The    Burketown 

mineral  field  (silver-lead  and 
sine  mines).  Brisbane.  1911.  57 
pp.  Queensland  Geol.  Surv., 
PuU.  232.  (Literature.  51-52. 
10  entries.  1898-1909.  Re- 
gional.) 

2286  Ball.  L.   C.      Silver  Spur  mine. 

Recent  developments  and  future 
prospecting.  Brisbane.  1918. 
36  pp.  Queensland  Geol.  Surv., 
Publ.  264.  (Bibl..  6-6.  7  entries. 
1892-1914.  Regional.) 

2287  DuNSTAN,  B.    Queensland  mineral 

index  and  guide.  Brisbane.  1918. 
1014  pp.  Queensland  Geol.  Surv.. 
Publ.  241.  (18.000  entries. 
Regional.) 
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2288  Jbnsbn,  H.  I.     The  geology  of  the 

Glasa  Houfle  mountains  and  dis- 
trict. Linnean  Soo.  N.  B.  W., 
Proc.  28.  1003:  843-844.  (7  en- 
tries.   1854-1902.    Footnotes.) 

2289  Sahki,    Bibbal.       Petrified   plant 

remains  from  the  Queensland 
Mesoaoio  and  Tertiary  forma- 
tions .  .  .  Brisbane,  1020,  48 
pp.  Queensland  Geol.  Bury., 
Publ.  267.  (BiU.,  37-38.  33 
entries.  1886-1919.  Regional.) 

2290  Walkom,  a.  B.       Mesosoio  floras 

of  Queensland.  Parts  I-IV. 
Brisbane,  1015-1010.  Queens- 
land Geol.  Sury.,  Publ. 

Pt.  I.  Publ.  252,  1015:  38-40.  47 
entries.  1872-1014. 

Pt.  I.  PuW.  257,  1017:  44-46.  48 
entries.     1828-1014. 

Pt.  I.  Publ.  250,  1017:  20-30.  20 
entries.       1876-1014. 

Part  II.  Publ.  262,  1018-15.  16 
entries.      1804-1018. 

Pt.  III-IV.  PuW.  263, 1010:  61-62. 
46  entries.  1873-1017.  (186 
entries.     1828-1018.     Regional.) 

See  71,  710,  807,  1431.  1500,  1641. 
2898. 
QUICKSILVBR.    See    MERCURY. 
&ADIOACTIVITT.     See    1746. 
RADIOLARIA. 

2291  Squinabol.  S.  Contribute  alia  eon- 

oscensa  dei  Radiolarii  fossili  del 
Veneto.  Padua  Univ.,  Mem. 
inst.  geol.  2.  no.  7,  1013-14: 
240-256.  (105  entries.  1838- 
1913.  Regional.) 
RARE  EARTHS. 

2292  ScHALLBB,  W.  T.     Zirconium  and 

rare-earth  minerals.  U.  8.  Geol. 
Surv.,  Min.  Res.  1916-11,  1919: 
386.  Reprinted    in    Mineral 

Footnotes,  2,  Mar.  1918:  13-14. 
(14  entries.  1908-16.  General.) 
RARE  METALS. 

2293  U.  8.  Gbolooical  subvbt.  Survey 

publications     on     rare     metals. 
U.    S.    Geol.    Surv.,    Min.    Res. 
1912-1,    1913:    1036-1037.       (34 
entries.  1891-1911.  Regional.) 
RED  BEDS. 

2294  Cboss,     Whitman,     and     Howb, 

Ernbst.  Red  beds  of  south- 
western Colorado  and  their  cor- 
relation. Geol.  Soo.  Am.,  Bull.  16, 
1905:496-498.  (45  entries.  1874- 
1905.  Regional.) 
REPTILES. 

2295  Andrews,    C.    W.     A   descriptive 

catalogue  of  the  marine  reptiles 
of  the  Oxford  day.  2  vols. 
London,  1910-13.    (Publications, 


vol.  2:  zvii-zix.  48  entries. 
1871-1911.     Regional.) 

2296  Baub,  G.,  and  Casb,  E.  C.     The 

history  of  the  Pelycosauria,  with 
a  description  of  the  genus  Dim»- 
trodon.  Cope.  Am.  Phil.  Soe., 
Trans,  n.  s.  20,  1800:  54-56.  (70 
entries.    1838-07.    General.) 

2297  Brown,  Babnttm.     The  osteology 

of  Champeoeaunu  Cope.  Am. 
Mus.  Nat  Hist.,  Mem.  0,  pt  1, 
1005:  226.  (14  entries.  1867- 
1003.     General.) 

2298  Casb,  E.  C.     The  morphology  of 

the  skull  of  the  pelyoosaurian 
genus  Dimetrodon.  Am.  Phil. 
Soc,  Trans,  n.  s.  21,  pt  1,  1005: 
28.  (16  entries.  1884-1003. 
General.) 

2299  Casb,    E.    C.     The    osteology    of 

the  Diadectidae  and  their  rela- 
tions to  the  Chelydosauria. 
Joum.  Geol.,  13,  1005:  150. 
(14  entries.  1848-1005.  General.) 

2300  Casb,   E.    C.     A  revision  of  the 

Cotylosauria  of  North  America. 
Washington,  D.  C,  1011.  121  pp. 
(References,  110-121.  71  entries. 
1875-1010.     General.) 

2301  Casb,     E.     C.     Revision    of    the 

Pelycosauria  of  North  America. 
Washington,  D.  C,  1007,  176 
pp.  Carnegie  Inst.  Wash.,  Publ. 
55.  (BiU.,  162-166.  1857-1007. 
Regional.) 

2302  Giz^ORB,    C.     W.     Osteology    of 

Baptanodon  (Marsh).  Carnegie 
Mus.  Pittsburgh,  Mem.  2,  1005: 
127-128.  (16  entries.  1874- 
1003.     General.) 

2303  HuBNB,    Fribdbich    von.     Ueber 

die  reptilfUhrenden  Sandsteine 
bei  Elgin  in  Schottland.  Cen- 
tralU.  f.  Min.  1013:  622-623. 
(30  entries.  1844-1010.  Re- 
gional.) 

2304  Lbb8,  J.  H.     The  skull  of  Paleo- 

thinuB  a  Wyoming  Phytosaur. 
Journ.  Geol.,  15,  1007:  150-151. 
(14  entries.  1861-1006.  Gen- 
eral.) 

2305  McGbboor,    J.    H.     The    Phyto- 

sauria,  with  special  reference  to 
MyetrioauchtLS  and  Rhytidodon 
Am.  Mus.  Nat.  Hist,  Mem.  0, 
pt  2,  1006:  07-100.  (76  entries. 
1842-1905.     General.) 

2306  Mbrriaic.  J.  C.     Triassic  Ichthy- 

opterygia  from  California  and 
Nevada.  Cal.  Univ.  Dept.  Geol., 
Bull.  3,  no.  4,  1902:  108.  (14 
entries.    1852-1902.    General.) 

2307  NoPSCA,  F.  Baron,      Zur  Kenntnis 

der  fossilen  Eidechsen.      Beitr. 
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Pallont.  OMterr-Ung.,  21,  1008: 
84-36.  (00  entries.  1828-1006. 
General.) 
2^06  Bktt%,  a.  L.  L.  Vergleicliende 
Studien  Hber  den  mikroakopiB- 
ohen  Knochenbau  foniler  und 
resenter  Reptilien  nnd  deasen 
Bedeutung  fOr  das  Wachstum 
und  UmbUdung  des  Knochen- 
gewebes  im  aUgemeinen.  Halle, 
1007,  pp.  [220]-370.  Acad.  Caes. 
Leop.-Car.,  Nova  Acta  87,  nr.  2. 
(66  entries.  1833-1006.  Gen- 
eral.) 

2309  Stbomsb,    Ernst.        Rekonstnik- 

tionen  des  Flugsauriers  Rham- 
phorhsmchus  Gemmingi  H.  ▼.  M. 
N.  J.  f.  Min.  1013-2:  66-68.  (33 
entries.    1861-1012.    General.) 

2310  WuLAKD,   G.   R.    Some  observa- 

tions on  certain  well-marked 
stages  in  the  evolution  of  the 
Testudinate  Humerus.  Am. 
Joum.  Sci.,  4th  ser.  0,  1000:  423- 
424.  (23  entries.  1840-1000. 
General.) 

2311  WiMAN,  Carl.     Notes  on  the  mar- 

ine Triaasic  reptile  fauna  of 
Spitsbergen.  Cal.  Univ.  Dept. 
Geol.,  BuU.  10,  no.  5,  1016:  73. 
(23  entries.  1862-1014.  Re- 
gional.) 

8m  414,  1634. 

See  aUo  CROCODHiES.  SAURO- 
PODA. 
R£U8S. 

2312  *AuBBBACH,    H.    A.        Bibliotheca 

Ruthenea.  Die  Literatur  sur 
Landeskunde  und  Geschichte  der 
Ftkrstentlimer  Reuss  j.  u.  &.  I. 
Nachtrag.  Gesell.  von  Freund. 
Gera,  Jahresb.  30-42,  1001:  146- 
228. 

2313      II.  Nachtrag.    Gesell.  von 

Freund.  Gera,  Jahresb.  40-60, 
1006-07:  131-215.  nos.  2202- 
3360.     1643-1007.    (Regional.) 

RHABTIC.     See  1062, 1334,  1518,  2100. 
RHAETICALPS.    See  ISS, 
RHBINPPALZ. 

2314  HlBEBLE,  Danisl.   Die  geologische 

Literatur  der  Rheinpfali  vor  1820 
und  nach  1880  bis  sum  Jahre  1007 
einschliesslich,  nebst  Nachtrftgen 
und  Erg&nsungen  su  dem  von 
A.  Leppla  herausgegebenen  Liter- 
atur-Veraeiohnis  von  1820-1880 
im  XIr-XLII  Jahresbericht  der 
Polliohia  fllr  1884.  Mitth.  Pol- 
Uchia,  64,  1008:  1-163.  (1060 
entries.     1820-1007.     Regional.) 


♦Not 


2315  H1bbbi«b,    Damibl.     Die  landee- 

kundliohe  Literatur  der  Rhein- 
pfals.  Mitth.  PoUiohia:  [1644- 
1008].  No.  24,  66,  1008:  1-243. 
2026  entries.  1008-18,  No.  30, 
71-72,  1016-1017:  1-214;  No.  31, 
73-74,  1018-1010:  1-245.  (oa 
6000  entries.  1644-1018.  Re- 
gional.) 
See  2664. 

RHBIHWALD  ALPS.    iSes  ADtJLA  ALPS. 

RHIirBLAND.    iSes  GERMANY. 

RHINOCSROS. 

2316  GsBOBir,  H.  F.    The  extinct  rhinoc- 

eroses. Am.  Mus.  Nat.  Hist. 
Mem.  1,  pt.  3,  1808:  121-126. 
(120  entries.  1823-04.  Gen- 
eral.) 

2317  Obbobn,  H.  F.     Phylogeny  of  the 

rhinerooeroses  of  Europe.  Am. 
Mus.  Nat.  Hist.,  Bull.  13.  art.  10. 
1000:  266-267.  (10  entries. 
1832-1000.     Regional.) 

23 18  Stbombb  von  Rbichbnbach,  Ernst 

Ueber  Rhinooeros-reste  im  Mu- 
seum su  Leiden.  Leiden.  Geol. 
R.  Mus.,  Samml.  2,  hft.  2,  1800: 
04.  (20  entries.  1828-08.  Gen- 
eral.) 

RHODE  ISLAND.    See  712,  1314,  1864. 

RHODESIA.     See  102,  110. 

RHONE.     See  1168,  1182,  1184. 

RISBBCKITB. 

2319  Pbzor,  G.  T.    Riebeckite  in  trachy- 

tio  rocks  from  Abyssinia.     Min. 
Mag.,    12,    1000:    02.      (16   en- 
tries.   1888-07.    General.) 
"RIBS  PROBLEM." 

2320  Krani,    W.     Beitrag  sum   N6rd- 

linger  Ries-Problem.     Centralb. 
f.  Min.  1020:  330-^33.     (62  en- 
tries.   1775-1010.    Regional.) 
"RILLBNSTEIN." 

2321  Salomon,    WiiiHBUc.      Uber    die 

Entstehung  von  "Rillensteinen." 
Deutsch.  geol.  Gesell.,  Zeit  68, 
1016.,  Monatsb.:  21-22.    (17  en- 
tries.   1801-1015.    General.) 
RIO  GRANDB  BASIN. 

2322  FoLLANSBBB,  RoBBBT,  and  Dban, 

H.   J.     Water  resources  of  the 

Rio  Grande  basin  1888-1013 

Washington,  1015,  725  pp.  U.  S. 
Geol.  Surv.,  Water-Supply  Paper 
358.  (Bibl.,  11-12.  23  entries. 
1801-1014.     Regional.) 

RIPPLB  MARKS.     .See  2420a. 

ROADS. 

2323  Proutt,  W.  F.     Roads  and  road 

materials  of  Alabama.  Mont- 
gomery, Ala.,  1011,  135  pp.  Ala. 
Geol.  Surv.,  Bull.  11.  (Bibl., 
126-127.  62  entries.  n.  d. 
General.) 
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ROCK  AHALT8IS. 

2324  DrmucH,    M.      Fortsohritte    der 

Gesteinsanalyse.  Geol.  Rundsch., 
1.  1910,  Besprech.:  1-2.  (30  en- 
tries.   1868-1910.    General.) 

2325  Washington,  H.  S.    Manual  of  the 

chemical  analysis  of  rocks.  N. 
Y..  1919,  271  pp.  (References, 
247-248.  14  entries.  1901-17. 
General.  Practically  the  same 
references  in  the  earlier  editions.) 
ROCK  CLA88IFICATIOHS. 

2326  Iddinob,  J.  P.    Igneous  rocks:  oom- 

position,  texture  and  classifica- 
tion, description  and  occurrence. 
Vol.  II.  Ed.  1.  N.  Y.,  1913,  686 
pp.  (Literature,  659-674.  977 
entries.    1872-1912.    General.) 

2327  JoHANNSBN,  Albkrt.    a  quantita- 

tive mineralogical  classification 
of  igneous  rocks — revised.  Journ. 
Geol.,  28,  1920:  38-60,  168-177, 
210-232.  (150  entries.  1813- 
1917.     Footnotes.) 

2328  OsANN,  A.    Versuch  einer  chemis- 

chen  classification  der  E2ruptivge- 
steine.  I-III.  T.  M.  P.  M.,  n. 
f.  19.  1900:  445^50;  20.  1901: 
546-403;  21,  1902:  444-448. 
(770  entries.  1875-1902.  Gen- 
eral. References  to  analyses  lit- 
erature.) 
2328a  Wabbington,  H.  S.  Chemical 
analyses  of  igneous  rocks  .  .  . 
1884  to  1913  .  .  .  Washington. 
1917.  1201  pp.  U.  S.  Geol.  Surv.. 
Prof.  Paper  99.  (Footnotes.  Not 
strictly  a  bibl.) 

CLEAVAGE. 

Lkith.  C.  K.  Rock  cleavage. 
Washington.  1905,  216  pp.  U.  S. 
Geol.  Surv.,  BuU.  239.  (Litera- 
ture, 13-18.  39  entries.  1835- 
1904.     Footnotes.) 

STRUCTURES. 

LoNGCHAMBON,  MiCBKL.  Consider- 
ations sur  la  formation  des 
colonnes  prismatiques  dans  les 
coul6es  de  roches  ftruptives. 
Soc.  g6ol.  France,  Bull.  4th  ser. 
13,  1913:  3a-35.  (49  entries. 
1693-1913.    General.) 

TEXTURES. 

Grijur,  Pub.  On  poikilitic  inter- 
growths  of  quarts  and  alkati 
feldspar  in  volcanic  rocks.  Geol. 
F6ren.  Stockh.  F6rh.  35,  1913: 
76-77.  (36  entries.  1879-1912. 
General.) 

SuDBBHOLif,  J.  J.  On  synantetic 
minerals  and  related  phenomena, 
(reacton    rims,    corona  minerals. 


ROCK 
2329 


ROCK 
2330 


ROCK 
2331 


2331a 


•Not 


Kelyphite,  Myrmekite) .  Helsing- 
fors,  1916.  148  pp.  Finland, 
Comm.  geol..  Bull.  No.  48.  (Ab- 
stracts with  footnotes:  9^7, 
63-113.) 
5m  2039. 
ROMEITE. 

2332  ScBALLBR.  W.  T.  Mineralogic  notes. 

series    3.        Washington,    1916. 
164  pp.  U.  8.  Geol.  Surv.,  Bull. 
610.   (Bibl.,  96.  7  entries.   1841- 
1913.     General.) 
RUDISTES. 

2333  Franks,    Frxtsb.    Zusammenstel- 

lung  der  bisher  in  Nordeuropa 
bekannten  Rudisten.  Deutsch. 
geol.  GeseU.,  Zeit.  63,  1911, 
Monatsb.:  359-361.  (34  entries. 
1839-1910.     General.) 

2334  Parona,  C.  F.     Saggio  bibliogra^ 

fico  sulle  rudiste  con  indici  dei 
nomi  di  authore,  di  genere  e  di 
specie.  Italy.  Com.  geol., 
BoU.  46,  1916:  1-78.  (598  en- 
tries. 1672-1916.  General.) 
RUMANIA. 

2335  Anastabiu,      Victor.      Contribu- 

tion a  r6tude  g6ologique  de  la 
Dobrogea  (Roumanie) — Terrains 
secondaires.  Paris,  1898,  133  pp. 
(BiU.,  21-25.  41  entries.  1837- 
98.     Regional.) 

2336  Cantuniarx.    St.     N.        Masivul 

eruptiv  Muntele  Carol-Piatra 
Rosie  (Judetul  Tulcea).  Ru- 
mania. Inst,  geol..  An.  6,  1912 
(1914):  1-160.  (141  entries. 
1837-1913.  Footnotes.) 
2336a  *DiiciTRRScu,  A.  G.  Die  untere 
Donau  awischen  Turnul-Severin 
und  Bralia.  Geomorphologische 
Betrachtungen.  Berlin,  1911, 
56  pp.  (Bibl.,  54-56.) 

2337  Grozrbcu,  H.  G.  Geologia  reguinei 

subcarpatice  din  partea  de  nord 
a  districtului  Bacau.  Rumania. 
Inst,  geol..  An.  8,  1914  (1918): 
208-209.  (27  entries.  1867- 
1913.     Regional.) 

2338  Ionrscu-Arortoaia,  I.   P.      Plio- 

cenul  din  Oltenia.  Rumania. 
Inst,  geol..  An.  8,  1914  (1918): 
377-380.  (75  entries.  1864- 
1909.     Regional.) 

2339  MoTAS,  Const.    Die  Tuffitsone  der 

mittleren  Dobrogea  (Dobrud- 
scha)  und  die  Eieslagerstfttte  von 
Altan-Tepe,  ein  Beispiel  der 
Epigenese.  Zeit.  f.  prak.  Geol., 
21,  1918:  437-489.  (84  entries. 
1867-1913.     Regional.) 

2340  MuROOCi,  G.    £tudes  g6ologiques 

dans  la  Dobrogea  du  nord  Im 
tectonique  de  I'aire  cimm4rienne. 
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Rumania.  Inst,  geol.,  An.  6* 
1912  (1916):  443-451.  (157  en- 
tries.    1859-1915.     Regional.) 

2341  MuBOOCi,  G.  TertianiJ  din  Oltenia 

cu  privire  la  sare,  leirol  si  ape 
minerale.  Rumania.  Inst.  geoL, 
An.  1,  1908:  8-10.  (141  entries. 
1833-1907.     Regional.) 

2342  PlLFT,     MoBZTS    y.    Geologisohe 

Verh&ltniase  und  Eragftnge  der 
Bergbaue  des  siebenbQrgischen 
Erigebirges.  Hungary.  Geol. 
Anst..  Mitth.  18,  1912:  234- 
243.  (189  entries:.  1774r-1910. 
Regional.) 

2343  Popovici,  V.    £tude  gtologique  des 

environs  de  Campulung  et  de 
Sinaia  (Roumanie).  Paris,  1898, 
220  pp.  (Works,  5-14.  108  en- 
tries.    1780-1898.     Regional.) 

2344  Pbbda,  D.  M.     Geologia  regiunei 

suboarpatice  din  partea  de  sud 
a  districtului  Bacau.  Rumania. 
Inst,  geol.,  An.  7,  1913  (1917): 
569-572.  (75  entries.  1853- 
1915.     Regional.) 

2345  Semper,    Ebwin.       Beitrftge    sur 

kenntnis  der  goldlagerst&tten  des 
siebenbHrgisohen  ersgebirges. 
Berlin,  1900,  219  pp.  Prussia. 
Geol.  Landesanst.,  Abh.  n. 
f.  33.  Literature,  ii.  1860-91. 
(Regional.) 

2346  Stefanebcu,    Sabba..    £tude    sur 

les  terrains  tertiaires  de  Rou- 
manie. Contribution  a  I'^tude 
stratigraphique.  Lille,  1897,  178 
pp.  (547  entries.  1837-96.  Foot- 
notes.) 

2347  Tanasbscu,   I.    Statistique  de  la 

production  mini^re  en  Roumanie. 

P6trole;  gas  naturels;  charbons; 

sel.    Rumania.    Inst.    g6ol..    An. 

5,  1911:  247-258.      (284  entries. 

1864-1912.      Regional.) 
See  208,  377,  399,  400,  667b,  877, 

1369, 1615, 2377b. 
See  aUo  HUNGARY. 
RUSSIA. 

2348  Andbubov,    N.       Fortschritte   im 

Studium  der  terti&ren  Ablager- 
ungen  in  Russland  (1897-1900). 
Litteratur-Uebersicbt.  Ann.  g6ol. 
et  min.  Russ.,  6,  III,  1903-1904: 
1-46.  (92  entries.  1897-1900. 
Footnotes.) 

2349  Abmacheybkt,  P.     Esquisse  g6ol- 

ogique  de  la  ville  de  Kiew.  Int. 
Geol.  Cong.,  VII,  St.  Peters- 
bourg,  1897.  Guide  zzi:  15-16. 
(11  entries.  1860-96.  Re- 
gional.) 


•Not  seen. 


2350  *BooAGBy,  V.     Liste  des  travaus 

relatifs  k  la  g6ologie  du  pays  des 
Cosaques  du  Don,  publics  d^  la 
fin  du  XVIII  si^de  iuaqu'k  1901. 
Novooerkassk,  1904:  1-37. 

2351  BooDANOwiTscH,  K.    Die  eiseneri 

Russlands,  geologischer  charak- 
ter,  verbreitung  und  vorr&te  der 
lagerstfttten.  Int.  Geol.  Cong., 
XI.  Stockholm,  1910.  Iron 
ore  resources  of  world.  Vol. 
1,  1910:  363-543.  (204  entries. 
1859-1909.     Footnotes.) 

2352  BoooBiiOvsKT,  N.     Allgemdne  ge- 

ologische  karte  von  Russland. 
Blatt  73.  Elatma,  Morschansk. 
Sapojok,  Insar.  St.-Petersbourg, 
1906,206  pp.  Russia.  Com.  g6ol., 
M6m.  16.  (Literature,  5-17.  84 
entries.    1773-1904.    Regional.) 

2353  BoBiBBJAK,  A.    Geologische  skiise 

des  kreises  Isjum.  ...  St.  Peters- 
bourg,  1905,  423  pp.  Russia. 
Com.  g6ol.,  M6m.  n.  s.  3.  (Litera- 
ture, 2-9.  76  entries.  1787-1900. 
Regional.) 

2354  Faab,  a.    Materialien  sur  Geologic 

der  Tertiar-Ablagerungen  im  Rar 
yon  von  Kriwoi  Rog.  St.-Peters- 
bourg, 1904,  139  pp.  Russia. 
Com.  g6ol.,  M6m.  n.  s.  10.  (Lit- 
erature, vii-zz.  58  entries.  1787- 
1903.     Regional.) 

2355  GoLUBJATNiKow,  D.     Geologische 

Detailkarte  der  Halbinsel  Aps- 
cheron.  Bibi-Eibat.  Geologisohe 
t^bersicht  und  die  Gewinnung 
desErddls.  St.  Petersbourg,  1914, 
264  pp.  Russia.  Com.  g6ol., 
M6m.  n.  s.  106.  (Literature,  4-24. 
43  entries.  1827-1914.  Re- 
gional.    In  Russian.) 

2356  GuBKiN,  J.    Geologische  Forschung 

im  Erd5lgebiet  von  Kuban.  .  .  . 
St.  Petersbourg,  1915,  202  pp. 
Russia.  Com.  g^ol.,  M^m.  n.  s. 
115.  (Literature,  1-2.  26  en- 
tries. 1856-1913.  Regional.  In 
Russian.) 

2357  GuBKiN,  J.     Rayon  Nephtjanaja- 

Schirwanskaja  des  erddlgebiets 
von  Majkop.  St.  Petersbourg, 
1912,  169  pp.  Russia.  Com. 
g6ol.,  M6m.  n.  s.  78.  (Literature, 
5-6.  14  entries.  1865-1911. 
Regional.) 

2358  Ealickij,    K.     Das   naphtagebiet 

von  Grosnyj.  St.  Petersbourg, 
1906,  40  pp.  Russia.  Com.  g6ol., 
M6m.  n.  s.  24.  (Literature,  2-7. 
26  entries.  1865-1906.  Re- 
gional.) 

2359  Kauckij,   K.     Neftedag   (Neftja- 

najaGora).    (Transkaspien).  St. 
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Peterabourg,  1914,  78  pp.  Ru»- 
sia.  Com.  g6ol.,  M6m.  n.  s.  96. 
(Literature,  1-11.  16  entriet. 
1883-1911.  Regional.  In  Ru»- 
sian.) 

2360  Kaiukasch.  N.  J.    Fortaohritte  im 

Studium  der  Krdde-Ablagerung- 
en  Ruflslands  (im  Jahre  1898- 
1902).  Ann.  g6ol.  et  min.  Ruse., 
7,  III,  1905+  2&-60.  (51  en- 
tries.    1898-'1902.     Footnotes.) 

2361  KoNioucHKBBKT.    L.      Recherches 

g^ologiQues  Bur  les  gisments  de 
fer  de  Zigasa  et  de  Komarovo 
(Oural  meridional).  St.  Petera- 
bourg,  1906,  86  pp.  Literature, 
3-4.  Russia.  Com.  g6ol.,  M6m. 
n.  s.  21.  (Literature,  3-4.  7  en- 
tries.   1762-1901.    Regional.) 

2362  Krabnopolskt,     A.       Description 

g^logique  du  district  minier  de 
N6viansk.  St.  Peter8bourg,1906, 
106  pp.  Russia.  Com.  g6ol., 
M6m.  n.  8.  25.  (Literature,  3-10. 
45  entries.  1773-1902.  Re- 
gional.) 

2363  Krabnopolbkt,     A.      Le    district 

d'Elets  (gouvemement  d'Orel)  au 
point  de  vue  g^ologique.  St. 
Petersbourg,  1902,  88  pp.  Rus- 
sia. Com.  g4ol.,  M6m.  18,  no.  3. 
(Literature,  1-3.  11  entries. 
1856-1900.     Regional.) 

2364  Krabnopolskt,     A.      Geologische 

Skisae  der  Umgebungen  der  HUt- 
ten  Werchne-  und  Nishne-Tu- 
rinsk  und  des  Berge  Katsch- 
kanar.  St.  Petersbourg,  1909,  49 
pp.  Russia.  Com.  g6ol.,  M6m. 
n.  s.  52.  (Literature,  5-16.  49 
entries.     1786-1905.     Regional.) 

2365  Krabnopolskt,   A.     Der  6stliohe 

Teil  des  Bergwerkbesieks  von 
Nishne-Tagil.  St.  Petersbourg, 
1908,  86  pp.  Russia.  Com.  g6ol., 
M6m.  n.  s.  41.  (Literature,  6-11. 
27  entries.  1827-1905.  Re- 
gional.) 

2366  MiRONOFF,  S.    La  r6gion  petrolif^re 

d'Ouralsk.  ...  St.  Petersbourg, 
1915,  42  pp.  Russia.  Com.  g6ol., 
M6m.  n.  s.  142.  (Literature,  3-4, 
7  entries.  1893-1914.  Regional. 
In  Russian.) 
2366a  NiKiTiN,  S.  Bibliotheque  g6olo- 
gique  de  la  Russie.  1895-1897. 
St.  Petersbourg,  1896-1901.  Rus- 
sia. Com.  g6ol.,  Suppl.  to  Bull: 
1895,  vol.  15,  517  entries;  1896, 
vol.  16,  577  entries;  1897,  vol.  17, 
684  entries.  (1778  entries.  1895- 
97.     Regional.) 

2367  NiKiTiN,    V.      Recherches    g6olo- 

giques  dans  le  groupe  central  des 


domaines  des  usinsB  de  Verkli- 
Issetsk,  dans  les  domaines  Rev- 
dinsky  et  le  territoire  Mour- 
linsky.  St.  Petersbourg,  1907, 
311  pp.  Russia.  Com.  g6ol., 
M6m.  n.  s.  22.  (Literature,  17- 
18.  13  entries.  1830-96.  Re- 
gional.) 

2368  NiKOLAlRw,  D.    Recherches  g6olo- 

giques  dans  le  domaine  minier  de 
Kychtym.  St  Petersbourg,  1902; 
130  pp.  Rusaia.  Com.  g6ol., 
M6m.  19,  no.  2.  (Litwature,  4- 
12.  21  entries.  1773-1900. 
Regional.) 

2369  Pbkti ,  H.  v.    Fortschritte  im  Stu- 

dium der  Devon-Ablagerungen 
in  Russland  (1899-1900).  Ann. 
g6ol.  et  min.  Russ.,  5,  III,  1902: 
11-24.  (28  entries.  1898-1900. 
Regional.) 

2370  SoKOLOw,  N.    Die  Manganerilager 

in  dem  terti&ren  Ablagerungen 
des  Oouvemments  Jekaterinoe- 
law.  St.  Petersbourg,  1901,  79 
pp.  Russia.  Com.  g6ol.,  M6m. 
18,  no.  2.  (Literature,  vii.  14 
entries.    1874-96.    Regional.) 

See  3,  12,  54,  55,  76,  83,  210,  331. 
494,  505,  813.  826,  847,  855, 
1118,  1513,  1519,  1524,  1525. 
1530.  1531,  1616,  1641,  1790, 
2042,  2174,  2174a,  2185,  2348. 

<S«s  aZ«o  SIBERIA.    TRANS-CAS- 
PIAN. 
ST.VIHCEHT. 

2371  Flbtt,  J.  S.    Petrographical  notes 

on  the  products  of  the  eruptions 
of  May,  1902.  at  the  Soufri^re  in 
St.  Vincent.  Roy.  Soc.  Lond., 
Phil.  Trans..  A.  208:  328-331. 
(72  entries.    1902-05.   Regional.) 


SALT. 
2372 


2373 


2374 


2375 


Albrbcht.  Tbbodor.  Die  "Stein- 
huder  Meer-Linie"  und  ihre  Um- 
gebung.  Nieders&ch.  geol.  Ver., 
Jahresb.  9,  1916:  38-39.  (37  en- 
tries.    1846-1913.     Regional.) 

BuBCHMAN,  J.  O.  freiherr  von.  Das 
Sail  dessen  Vorkommen  und 
Verwertung  in  S&mtlichen  staaten 
der  Eh-de.  2  vols.  Leipsig.  1906- 
09.  (Many  footnote  references. 
General.) 

Cole.  L.  H.  Report  on  the  salt 
deposits  of  Canada  and  the 
salt  industry.  Ottawa,  1915, 
152+xzii  pp.  Canada  Dept. 
Mines.  Mines  Br.  no.  325. 
(Bibl.,  141-152.  76  entries. 
1866-1913.     General.) 

Dbnib,  Thbo.  Bibliography  [salt] 
Canada  Geol.  Surv.,  Ann.  Rept. 
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n.  8.  16,  1902-3:  238b-2398. 
(19  entries.    1866-97.   Regional.) 

2376  GGbgst,     R.     Die    Entwickelting 

der  Lehre  von  der  SaUlager- 
8t&tten.  Oeol.  Rundsch.,  2, 1911: 
278-280.  (43  entries.  1876- 
1910.     General.) 

2377  Grabau,  A.   W.     Geology  of  the 

non-metallio     mineral    deposits 

other    than    silicates.       Vol.    I. 

Principles     of    salt    deposition. 

Ed.    1.      N.   Y.,   1920,   436   pp. 

(Many  bibliographical  footnotes. 

General.) 
2377a  *LABBALATBnR,    Albebt.    Le    sel, 

ies  salines  et  lee  marais  salants. 

Paris,    1901,    166    pp.       (Index 

biUiographique,    161.) 
2377b  *Mbazbk,  Ludoyic.      Aper^u  g6olo- 

gique  sur  Ies  formations  salif^res 

et  Ies  gisements  de  sel  en  Rou- 

manie.     Buoarest,  1902,  66  pp. 

Bibliotheque  du  "Moniteur  des 

int^r&ts    p^trolif^res    roumains" 

49,  60,  et  61,  janvier-juin  1902. 

(liste  bibliographique,  p.  1.) 

2378  Phalbn,  W.  C.     Salt,  bromine,  and 

calcium  chloride.  U.  S.  Geol. 
Surv.,  Min.  Res.  1914-11,  1916: 
304-306.  (43  entries.  1883-1916. 
Regional.) 

2379  Phalbn,  W.  C.    Salt  resources  of 

the  United  States.  Washingtonf 
1919.  284  pp.  U.  S.  Geol.  Surv.. 
Bull.  669.  (Bibl.,  260-261.  183 
entries.  1837-1916.  Regional. 
Bibliographiee  by  states  through 
the  text.) 
2379a  *ZiBATB,  J.  C.  Las  salinas  de 
Mexico  y  la  industria  de  la  sal 
comun.  M6xico.  1917,  71  pp. 
Mexico  Inst.  geol..  An.  2.  (Bibl., 
68-71.) 

2380  ZncMBBMANN,  E.     Literatur  uber 

die      geologic      der     deutschen 
Saliablagerungen.        Prussia. 
Geol.  Landesanst.,    Abh.,  n.    f. 
62,  1907:  137-183.     (ca  626  en- 
tries.    1600-1907.     Regional.) 
See  682,  1413a,  1727,  1740a,  1903, 
2347. 
SALTPBTER.     See     NITRATES, 
SALVAGES  I8LAHD.    See  2844.  '     -  ^"4 
8AH  FRAHCI8CO  EARTHQUAKE.     See 

966. 
SAH  SALVADOR. 

2381  Flbubt,   LtriB.     Geologfa   general 

de  la  rejjtiblica  de  el  Salvador, 
en  lo  que  se  reladona  con  la 
mineria.  Pan- Am.  Sci.  Cong., 
Wash.  D.  €.,  2d  sect.  VII,  1917: 


•Not 


366-366.      (28   entries.      1864- 
1913.     Regional.) 
SAHDS  and  GRAVELS. 

2382  Hopkins,  L.  L.     Sand:  its  ooour- 

renoe,  properties,  and  uses;  a 
bibliography.  Carnegie  lafarary 
of  Pittsburgh,  1918,  72  pp.  (ca 
600  entries.  1890-1916.  Gen- 
eral.) 

2383  Stonb.  R.  W.     Sand  and  gravel. 

U.   S.   Geol.   Surv.,   Min.   Res., 
1912-11,    1913:    634-636.        (47 
entries.    1886-1912.    General.) 
See  2436,  2436.  2868. 
See  aZao  MOLDING  SANDS. 

SAHDSTOHE.    See  2866,  2896a. 

SANDWICH  ISLANDS.    iSee  400. 

SANTA   CRUZ   BEDS.    iSee   1626,    1626, 
1627, 1629, 1630. 

SANTO  DOMINGO.     SeeSlO, 

SARDINIA. 

2384  Capacci,  C.  Bibliografia  geologica, 

paleontologica,  mineralogica  e 
mineraria  della  Sardegna.  Soe. 
geol.  ital.,  Boll.  16,  1896:  783- 
786.  (297  entries.  1627-1896. 
Regional.) 

2385  Dbninobb,   Kabl.    Die  mesosoi»- 

chen  Formationen  auf  Sardinien. 
N.  J.  f.  Min.,  B.  B.  23.  1907: 
471-473.  (66  entries.  1842-1906. 
Regional.) 

2386  GiONoux,  Maubicb.     Les  forma- 

tions marines  pliocenes  et  qua- 
ternairee  de  Tltalie  du  sud  et 
de  la  Sicile.  Lyon  Univ.,  Ann.  I. 
36.1913:667-686.  (246  entries. 
1870-1912.  Regional.) 
See  674,  1641. 
SARSENS. 

2387  JoNBS,  T.  R.     Bibliographic  list  of 

works  treating  of  sarsens.    Geol. 

Mag.,  n.  s.  IV.  8.  1901:  124^126. 

(86  entries.  1644-1901.  General.) 
SASKATCHEWAN.    ^ee618. 
8AUROPODA. 

2388  Obbobn,  H.  F.,  and  Mock,  C.  C. 

Camarasaurus,  Amphicoelias 
and  other  Sauropods  of  Cope. 
Am.  Mus.  Nat.  Hist.,  Mem.  n.  s. 
3,  pt.  3,  1921:  387.  (28  entries. 
1877-1918.  General.) 
SAXONT  (KINGDOM). 

2389  Bbobb,  P.  J.  Beitr&ge  lur  Kenntnis 

der  Kalkalkalireihe  der  Lampro- 
phyre  im  Gebiete  des  Lausitier 
Granitlakkolithen.  N.  J.  f.  Min., 
B.  B.  40,  1916:  684-686.  (33 
entries.  1880-1914.  Regional.) 
2389a  *Bbobb,  P.  J.  Geologischer  Fdhrer 
diurch  die  Lausits.  Berlin,  1914, 
319  pp.  Sammlung  geologiseher 
Fdhrer  xx.    (Literatur,  301-^10.) 
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2390  Bbbot,  W.     Die  Entwicklung  der 

chemischen  Petrographie  Sach- 
sens.  Geol.  RundBch.*  2,  1911: 
49&-499.  (2dentri6(k  1819-1910. 
Regional.) 
2390a  *KoesMATT,  Fbanb.  Ubersicht  der 
Geologie  von  Sachsen;  kurie 
Eri&uterungen  au  den  yon  der 
Kgl.  eftche.  geoiogiBchen  Landee- 
untersuchung  verOffentlichen 
Ubersichtekarten.  Leipiig,  1910, 
03  pp.  (Bibliographical  foot- 
notee.) 

2391  Ebbnkbl,  E.    GeologiBcher  FQhrer 

durch  nordweet-Sachsen.  Ber- 
lin, 1914,  202  pp.  (Literature, 
183-187.  69  entries.  1874r-1910. 
Regional.) 
2391a  LixBBCBKB,  Bbuno.  Das  Oberlau- 
sitser  Tiefland.  GOrliti,  1904, 
131  pp.     (ca  160  entries.     1870- 

1903.  Regional.    Footnotes.) 

2392  MOiiLSR,  Hbbmann.    Die  Erigftnge 

des  Freiberger  Bergrevieres.  Leip- 
sig,1901,  360  pp.  Saxony.  Geol. 
Karte,  ErI&ut.  (Literature,  04- 
73.  117  entries.  1624-1890.  Re- 
gional.) 

2393  Pbls,  Alfbbd.     Geologie  des  kO- 

nigreichs  Sacbsen  in  gemeinvera- 
t&ndlioher  Darlegung.      Leipsig, 

1904,  162  pp.  (Bibliographies 
through  the  text.    Regional.) 

2394  Wandbbbb,  Kabl.    Die  wichtigsten 

Tierverstoinerungen  aus  der 
Ereide  des  kdnigreiches  Saohsen. 
Jena,  1909,  80  pp.  (Literature, 
xii-zv.  64  entries.  1836-1007. 
Regional.) 
Sm  746,  763,  1228. 
8AXOHT      (PROVIHCB).       See     HARZ 

MOUNTAINS.     PRUSSIA. 
8CAHDIHAVIA. 

2395  Launat,  L.  db.     L'origine  et  les 

caract^es  des  gisements  de  f er 
Scandinayes.  .  .  .  Ann.  mines, 
lOe  s6r.  M6m.  4,  1903:  208-209. 
(18  entries.  1891-1903.  Re- 
gional.) 

2390  MoscHBLBs,  J.  Die  Postglasial- 
aeit  in  Skandinavien.  Zeit.  f. 
Gletscherk.,  10,  1916-17:  210. 
(27  entries.  1877-1909.  Re- 
gional.) 

2397  8[yBDMABK],  E[uobnb].  FOrteck- 
ning  Ofver  skandinavisk  eller 
skandinaviska  fOrhallanden  rOr^ 
ande  geologtsk,  mineralogisk  och 
paleontologisk  litteratur.  Geol. 
FOren.  Stockh.  F6rh.:  1899-1900, 
yol.   23,   185-198.     232  entries. 
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1901-1903,  vol.  26, 432-448.  292 
entries.  1904-1906,  vol.  29,  49- 
67.  381  entries.  (906  entries. 
1899-1906.     Regional.) 

See  9,  1102,  2042.  2722. 

899    aUo    DENMARK,    FENNO- 
SCANDIA.     FINLAND,    LAP- 
LAND, NORWAY,  SWEDEN. 
SCAPOUTB. 

2398  BoBOSTBOM,  L.  H.    Die  skapolith- 

lagerst&tte  von  Laurinkari.  Hel- 
singfors,  1914,  30  pp.  Finland. 
Comm.  g6ol.,  Bull.  41.  (Liter- 
ature, [2).  11  entries.  1737-1912. 
Regional.) 

2399  Pbbiswbbk,  H.    Uber  neue  Skapo- 

lithfunde  in  den  Schweiseralpen. 
Naturf.  GeseU.  Basel,  Verb.  28, 
1917:  189-190.  (26  entries. 
1823-1910.     General.) 

2400  Salomon,    Wilbblm.      Uber    die 

contactmineralien  der  Adamello- 
gruppe.  T.  M.  P.  M..  n.  f.  16. 
1896:  168-170.  (36  entries. 
1792-1890.  General.  A  bibUog- 
raphy  of  literature  on  Dipyre.) 
SCHLXSWIO-HGLSTBIH. 

2401  Gaobl,  C.  Fortschritte  in  der  geo- 

togisohen  EMorschung  Schleswig- 
HolsMins.  Geol.  Rundsch.,  2, 
1911:  410-^12.  (46  entries. 
1888-1911.     Regional.) 

2402  Gaoel,  C.    Neuere  Fortschritte  in 

der  geologischen  Eriorschung 
Schleswig  -  Holsteins.  Naturw. 
Ver.  Schles.-HolBtein,  Sohr.  16, 
1913:  223-226.  (46  entries. 
1900-11.    Regional.) 

2403  Hbin,    Chb.      Die   Literatur    lur 

Geologie  Schleswig-Holsteins  seit 
1888.  Naturw.  Ver.  Schles.- 
Holstein,  Sehr.  16,  1911:  1-19. 
(216  entries.  1888-1910.  Re- 
gional.) 

2404  Madbbn,  Victob.     Istidens  Fora- 

miniferer  i  Danmark  og  Holsten 
.  .  .  Dansk  geol.  foren.,  Meddel. 
2,  1896:  66-67.  (26  entries. 
1836-88.     Footnotes.) 

2405  Zbisb,  O.  Geologisches  vom  Kaiser- 

Wilhelm-Canal.     Prussia.     Geol. 
Landesanst.,   Jahrb.    23,     1902: 
163-164.      (12   entries   1890-90. 
Regional.) 
Se9  DENMARK,  GERMANY. 
SCHHBBBBROITB. 

2406  ScHALLBB,    W.    T.      Mineralogie 

notes,  series    3.      Washington, 
1916,  164  pp.    U.  S.  Geol.  Sury., 
BuU.    610.      (Bibl.,    86.     6   en- 
tries.   1880-1902.    General.) 
8CHWARZWALD.    S99  391,  394,  2862. 
S€9  aUo  BADEN. 
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8COTLAHD. 

2407  Baxlbt,  E.  B.    The  Loch  Awe  wyn- 

cline  (Argyllshire).  Geol.  Soo. 
London,  Q.  J.  09,  1913:  298-299. 
(21  entries.  1819-1912.  Re- 
gional.) 

2408  Bailkt,  E.  B.  Recumbent  folds  in  the 

schists  of  the  Scottish  Highlands. 
GeoL  Soc.  London,  Q.  J.  00, 1910: 
017-618.  (36  entries.  1861- 
1910.     Regional.) 

2408a  *Bailet,  E.  B.,  and  other:  The 
geology  of  Ben  Nevis  and  Glen 
Coe  and  the  surrounding  coun- 
»  try.  Edinburgh,  1916,  247  pp. 
Scotland.  Geol.  Surv.,  Mem. 
53.    (BiU.,  235-239.) 

2408b  *Barbow,  Gborob,  and  olhen.  The 
geology  of  the  country  round 
Blair  Atholl,  Pitlochry,  and  Aber- 
feldy.  Glasgow,  1905,  161  pp. 
Scotland.  Geol.  Surv.,  Mem. 
(List  of  publications.  .  .  .  152- 
156.) 

24080  *Barbow,  Gborob,  and  oOten.  The 
geology  of  the  districts  of  Brae- 
mar,  Ballater  and  Glen  Clova. 
Edinburg,  1912,  138  pp.  Scot- 
land. Geol.  Surv.,  Mem.  65. 
(Bibl.  .  .  .  132-133.) 

2408d  *B ARROW,  Gborob.  and  other:  The 
geology  of  upper  Strathspey, 
Gaick  and  the  forest  of  Atholl. 
Edinburgh,  1913,  116  pp.  Scot- 
land. Geol.  Surv.,  Mem.  64. 
(Bibl..  111-112.) 

2408e  *Black,  G.  F.  A  list  of  works  on 
Scotland.  New  York,  1916, 
1233  pp.  Reprinted  from  New 
York  Public  Library,  vol.  18, 
1914. 

2409  Brbmnbr,  Albxandbr.  The  physi- 

cal geology  of  the  Dee  Valley. 
Aberdeen,  1912,  89  pp.  (Bibl., 
85-86.  36  entries.  1874-1902. 
Regional.) 

2410  Campbell,  Robert.     The  geology 

of  south-eastern  Kincardine- 
shire. Roy.  Soc.  Edinb.,  Trans. 
48,  pt.  4,  1913:  959-960.  (26  en- 
tries. 1811-1912.  Regional.) 
2410a  *CLonoH,  C.  T.  The  geology  of 
west-central  Skye,  with  Soay. 
(The  description  of  Soay  and 
Soay  Sound) ;  and  Alfred  Harker 
.  .  .  (The  description  of  the 
mainland  of  Skye).  Glasgow, 
1904,  59  pp.  Scotland.  Geol. 
Surv.,     Mem.     (Bibl.,  51-56.) 

2411  Crampton,  C.  B.,  and  Carruth- 

BRS,  R.  G.  The  geology  of 
Caithness.    .    .    .      Edinburgh, 


•Not 


1914,  194  pp.  Scotland  Geol. 
Surv.,  Mem.  (Bibl.,  180-186. 
134  entries.  1771-1912.  Re- 
gional.) 
2411a  •Cunnxnoham-Cbaio,  E.  H.,  and 
othert.  The  geology  of  Colonsay 
and  Oronsay,  with  part  of  the 
Ross  of  Mull.  Edinburgh,  1911, 
109  pp.  Scotland.  Geol.  Surv.. 
Mem.    (Bibl.,  101-102.) 

2412  Fbroubon,  D.     The  Carboniferous 

limestone  series.  The  Renfrew- 
shire section.  (The  geology  of  the 
Glasgow  district.  XIV.)  Geol. 
Assoc.  Proo.  26.  1916:  193-194. 
Glasgow  Univ.  Geol.  Dept., 
Papers  2,  no.  1,  1915:  193-194. 
(47  entries.  1862-1915.  Re- 
gional.) 

2413  Gbikib,  ^V  Archdald,  ed.     The 

geological  structure  of  the  north- 
west highlands  of  Scotland.  .  .  . 
Glasgow,  1907,  668  pp.  Gt. 
Brit.,  Geol.  Surv.,  Mem.  (Bibl., 
640-653.  206  entries.  1774- 
1902.     Regional.) 

2414  Gbikib,  Sir  Archibald.    The  geol- 

ogy of  central  and  western  Fife 
and  KinroBS. . . .  Glasgow,  1900, 
284  pp.  Scotland.  Geol.  Surv., 
Mem.  (Bibl.,  262-267.  66  en- 
tries.   1774-1899.    Regional.) 

2415  Gbikib,  Sir  Archibald.    The  geol- 

ogy of  eastern  Fife:  being  a  de- 
scription of  sheet  41  and  parts  of 
sheets  40,  48,  and  49  of  the  geo- 
logical map.  .  .  .  Glasgow,  1902. 
421  pp.  Scotland.  Geol.  Surv.. 
Mem.  (Bibl.,  406-412.  90  en- 
tries.    1808-1901.     Regional.) 

2416  GuNN,  W..  and  other:    The  geology 

of  Cowal  including  the  part  of 
Argyllshire  between  the  Clyde 
and  Loch  Fine.  Edinburgh, 
1897.  333  pp.  Scotland.  Geol. 
Surv.,  Mem.  (Bibl.,  308-309. 
52  entries.  1800-96.  Regional.) 
2416a  *GuNN,  William,  and  others.  The 
geology  of  North  Arran,  South 
Bute,  and  the  Cumbraes,  with 
parts  "of  Ayreshire  and  Kintyre. 
Glasgow,  1903,  200  pp.  Scot- 
land. Geol.  Surv.,  Mem.  (Bibl.. 
181-190.) 

2417  Harker,   Alfred.     The  Tertiary 

igneous  rocks  of  Skye.  .  .  .  Glas- 
gow. 1904,  465  pp.  Gt.  Brit. 
Geol.  Surv.,  Mem.  (Bibl.,  453- 
456.  148  entries.  1774-1903. 
Regional.) 
2417a  *Harkbr,  Alfred,  and  Barrow. 
G.  The  geology  of  the  small 
isles  of  Inverness-shire.  Glas- 
gow,   1908,   210  pp.     Scotland. 
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2418 


2418a 


G«oL  Surv.,  Mem.  (Bibl.,  197- 
203.) 

HxcKLiNO,  Gborqb.  On  the  geol- 
ogy and  palaeontology  of  Forfar- 
shire. Geol.  AflBoc,  Proo.  23, 
1012:  310-311.  (30  entries. 
1818-1911.  Regional.) 
*HiLi«,  J.  B.,  and  others.  The  geol- 
ogy of  Mid-Argyll.  Glasgow, 
1906,  166  pp.  Scotland  Geol. 
Sury.,  Mem.  (List  of  writings. 
160-162.) 
2418b  *HiNXMAK,  L.  W.,  and  other:  The 
geology  of  Lower  Strathspey. 
Glasgow,  1902,  91  pp.  Scotland. 
Geol.  Surv.,  Mem.  (Bibl.,  84- 
85.) 
2418c  *HoRNx,  John,  and  oihert.  The 
geology  of  the  country  round 
Beauly  and  Inverness,  including 
a  part  of  the  Black  Isle.  Edin- 
burgh, 1914,  108  pp.  Scotland. 
Geol.  Surr.,  Mem.  83.  (Bibl., 
103-106.) 
2418d  •Ktkaston.  H.,  and  other:  The 
geology  of  the  country  near  Oban 
and  Dalmally.  Glasgow,  1908, 
184  pp.  Soctland.  Geol.  Sunr., 
Mem.  (List  of  works.  .  .  .  176- 
178.) 

Lkk,  G.  W.  The  Mesoioic  rocks  of 
Applecross,  Raasay,  and  north- 
east Syke Edinburgh,  1920, 

93  pp.  Scotland  Geol.  Surv., 
Mem.  (Bibl.,  90-91.  23  en- 
tries.   1819-1918.    Regional.) 

Macqrboob,  M.  a  Jurassic  shore 
line.  Geol.  Soc.  Glasgow,  Trans. 
16,  1916-16:  86.  (11  entries. 
1827-1920.     Regional.) 

Macnair,  Peter.  The  geology  and 
scenery  of  the  Grampians  and 
the  valley  of  Strathmore.  Vol.  2. 
Glasgow.  1908,  199  pp.  (Bibl., 
182-187.  75  entries.  1820- 
1904.     Regional.) 

Macnair,  Peter.  The  Hurlet  se- 
quence in  north  Lanarkshire. 
Geol.  Soc.  Glasgow,  Trans.  16, 
1914-16:  408-4Q9.  (17  entries. 
1793-1914.  Regional.) 
*  Mitchell,  Sir  Arthur,  and  Cash, 
C.  G.  A  contribution  to  the 
bibliography  of  Scottish  topo- 
graphy. 2  vols.  Edinburgh, 
1917.  706  pp.  Publications  of 
Scottish  History  Society,  2nd 
sec,  vols.  14,  15. 

Peach,  B.  N.,  and  others.  The 
geology  of  the  neighbourhood  of 
Edinburgh.  2d  ed.  Edinburgh, 
1910,  445  pp.     Scotland.     Geol. 


2419 


2420 


2421 


2422 


2422a 


2423 


♦Not  seen. 


Surv.,  Mem.  (Bibl.,  413^34. 
396  entries.  1619-1909.  Re- 
gional.) 

2424  Peach,  B.  N.,  and  Horne,  John. 

[The  Silurian  rocks  of]  Scotland. 
Glasgow,  1899,  749  pp.  Gt.  Brit. 
Geol.  Surv.,  Silurian  rocks  of 
Britain.  I.  (Works,  717-731. 
236  entries.  1796-1899.  Re- 
gional.) 

2424a  *Peach,  B.  N.,  and  other:  The 
geology  of  the  seaboard  of  Mid 
Argyll,  including  the  islands  of 
Luing,  Scarba,  the  Garvellaehs, 
and  the  lesser  isles,  together  with 
the  northern  part  of  Jura  and  a 
small  portion  of  Mull.  Glasgow, 
1909,  121  pp.  Scotland.  Geol. 
Surv.,  Mem.  (List  of  Works. 
.  .  .     113-116.) 

2424b  *Peach,  B.  N.,  and  others.  The 
geology  of  the  Fannich  Moun- 
tains, and  the  country  around 
upper  Loch  Maree  and  Strath 
Broom.  Edinburgh,  1913.  127 
pp.  Scotland  Geol.  Surv.,  Mem. 
92.    (Bibl.  .  .  .     120-122.) 

2425  Watson,  D.  M.  S.    The  'Trias'  of 

Moray.  Geol.  Mag.,  n.  s.  (V.)  6, 
1909:  107.  (23  entries.  1862- 
1907.     Regional.) 

2425a  ^Wilkinson,  S.  B.  The  geology  of 
Islay,  including  Oronsay  and  por- 
tions of  Colonsay  and  Jura. 
With  notes  by  J.  J.  H.  Teall  and 
B.  N.  Peach.  Glasgow,  1907,  82 
pp.  Scotland.  Geol.  Surv.,  Mem. 
(Bibl.,  79-80.) 
See  823,  979,  1334,  1623,  2303. 

SEA    LEVEL    CHANGES.    See    ELEVA- 
TION AND  SUBMERGENCE. 

SECOHDART  EHRICHMBHT.    See  ORE 
DEPOSITS. 

SEDIMBHTATIOH  AND  DEPOSTTI^^ 

2426  Ahlmann,    H.    W.      Beitrag    xur 

Eenntnis  der  Transportmechanik 
des  Geschiebes  und  der  Laufent- 
wicklung  des  reif  en  Flusses.  Stock- 
holm, 1914,  76  pp.  Sweden.  Sven. 
geol.  Undersdk.,  C.  262.  Arsbok 
8  (1914):  no.  3.  (Literature,  74- 
76.  39  entries.  1861-1914. 
General.) 

2427  AndrAe,  K.       Uber  Sedimentbild- 

ung  am  Meeresboden.  Geol. 
Rundsch.,  3,  1912:  324-338;  7, 
1916:  123-131;  8,  1917:  46-48; 
11,  1920:  116-119.  (604  en- 
tries.   1841-1916.    General.) 

2428  AndrAe,  K.    Wesen,  Ursachen  und 

Arten  der  Schichtung.  Geol. 
Rundsch.,  6,  1915:  362-365.  (69 
entries.      1866-1913.      General.) 
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2429  Abbbnb,  Paul.    Probleme  der  Sedi- 

mentation und  ihre  Beiiehuncen 
sur  GebirgBbildung  in  den  Alpen. 
Naturf.  Geflell.  Zurich,  Vier.  64, 
1919:  274-276.  (27  entries. 
1874-1917.  Regional.) 
2429a  BucHBB,  W.  H.  On  ripples  and 
related  sedimentary  surface  forms 
and  their  paleogeographic  inter- 
pretation. Am.  Joum.  Soc,  4th 
ser.  47, 1919: 209-10, 241-69.  (ca 
100  entries.  1841-1917.  General.) 

2430  Catbux,  Lucibn.     Contribution  a 

r6tude  microsraphique  des  ter- 
rains s6dimentaires.  LiUe,  1897, 
689  pp.  (BiU.,  665-673.  312 
entries.     1746-1897.     Regional.) 

2431  CoLiiBT,  L.  W.     Les  d6p6ts  marins. 

Paris,  1908,  326  pp.  (BiU.,  307- 
316.  126  entries.  1863-1906. 
General.) 

2432  Jaooab,    T.    A.,   jr.     Experiments 

illustrating  erosion  and  sedi- 
mentation. Harvard  Univ.  Mus. 
Comp.  Zool.,  Bull.  49.  Geoi. 
ser.  8,  no.  6,  1906:  304-306.  (18 
entries.    1879-1906.    General.) 

2433  EIbuizinoa,  Pibtbr.    Bijdrage  tot 

de  kenntnis  der  sedimentaire 
swerfsteenen  in  Nederland. 
s'Gravenhage,  1918,  271  pp. 
(Literature,  238-271.  376  en- 
tries.    1833-1917.     Regional.) 

2434  LiNCK,  G.     t^ber  den  Chemismus 

der  tonigen  Sedimente.  Geol. 
Rundsch.,  4,  1913:  289.  (23  en- 
tries.   1893-1913.    General.) 

2435  OiiSaoN-SBrFBB,    Pbhb.       Genesis 

and  development  of  sand  forma- 
tions on  marine  coasts.  August- 
ana  Lib.  Publ.,  7,  1910:  36-41. 
(146  entries.  1826-1901.  Gen- 
eral.) 

2436  Olbson-Sbffbr,    Pbhb.     Relation 

of  wind  to  topography  of  coastal 
drift  sands.  Journ.  Geol.,  16, 
1908:  663-664..  (22  entries. 
1809-1902.    General.) 

2437  Ramann,  E.   Die  Einwirkung  elek- 

trolytarmer  W&sser  auf  diluviale 
and  alluviage  Ablagerungen  imd 
B6den.  Deutsoh.  geol.  Gesell., 
Zeit.  67,  1916:  276-311.  (70 
entries.     1869-1916.  Footnotes.) 

2438  Satlbs,  R.  W.     Seasonal  deposi- 

tion in  aqueo-glaoial  sediments. 
Cambridge,  1919,  67  pp.  Har- 
vard Univ.  Mus.  Comp.  Zool., 
Mem.  47,  no.  1.  (Literature,  64- 
67.  67  entries.  1869-1917. 
General.) 
S€e  403,  638,  1076,  1127,  1171a, 
1773. 1838, 1871, 2467, 2669. 


8BISMOMBTRT. 

2439  GouTSTN,  B.  B.    Voriesungen  aber 

Seismometrie.  .  .  herausgegeben 
von  O.  Heoker.     Leipsig,  1914, 
638  pp.  (Literature,  636-638.  66 
entries.    1890-1912.    General.) 
See  aleo  EARTHQUAKES. 

SEHBOAL.    .8m  2867a. 

SBRPBHTIHE. 

2440  Bbnbon,  W.  N.    The  origin  of  sei^ 

pentine,  a  historical  and  com- 
parative study.  Am.  Joum.  ScL, 
4th  ser.  46,  1918:  729-731.  (138 
entries.       1840-1916.     CSeneral.) 

2441  Dbbbsbb,   J.    A.     Preliminary   re- 

port on  the  serpentine  and  asso- 
ciated rocks  of  southern  Quebec. 
Ottowa,  1913,  103  pp.  Canada 
Geol.  Surv.,  Mem.  22.  (BiU., 
4-6.  27  entries.  1849-1912. 
Regional.) 
See  1870,  2643. 

SBRVIA.     See  JVGO'SlAYIA. 

SH0HX3HITE.     See  2146. 

SHORB  LINES. 

2442  Cabnbt,     Fbank.         The    raised 

beaches  of  the  Berea,  Cleveland, 
and  Euclid  sheets,  Ohio.  Denison 
Univ.  Sci.  Lab.,  Bull.  14, 1908-09; 
286-287.    OUo  Acad.  Sci.,  Proo. 

6.  pt.  4,  1909:  262-263.  (15 
entries.  1838-1902.  Regional.) 

2443  GoLDTHWAiT,    J.    W.     The   aban- 

doned shore-lines  of  eastern 
Wisconsin.  Madison.  Wis.,  1907, 
134  pp.  Wis.  Geol.  Surv.,  Bull. 
17,  Sd.  ser.  6.  (Bibl.,  120-126. 
78  entries.  1838-1906.  Regional.) 

2444  GuLLiVBB,  F.  P.     Shoreline  topog- 

raphy. Am.  Acad.  Arts,  and 
Sci.,  Proc.  34,  no.  8,  1899:247- 
262.  (100  entries.  1833-97. 
General.) 
2444a  Johnson,  D.  W.  Shore  processes 
and  shoreline  development.  N.  Y. 
1919.  684  pp.  (References  at 
end  of  chapters;  authorities  cited, 
p.  631-561.) 

2445  Mbbwin,  H.  E.     Some  late  Wis- 

consin and  post- Wisconsin  shore- 
lines of  northwestern  Vermont. 
Harvard  Univ.  Mus.  C^mp. 
Zool.,  Bull.  49,  Geol.  ser.  8,  no. 

7,  1908:  330.  Vermont  SUte 
Geol.,  Rept.  1908:  137.  (7  en- 
tries.   1861-1906.    Regional.) 

See    1038,    1047. 
SIBERIA. 

2446  Ahnbbt,  E.  v.     Geologisehe  Unter- 

suchungen  an  der  Ost-kQste  des 
russischen  Sachalins  im  Jahre 
1907.  St.  Petersbourg,  1908, 
219    pp.     Russia.    Com.    gM., 
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M6m.  n.  8.  45.  (Literature,  3-4. 
31  entries.  1860-1907.  Regional.) 

2447  HoTZ,  W.     Die  Erslagerst&tten  im 

dstlichen  Altai-  und  im  Alatau- 
Gebirge  (Westdbirien).  Zeit.  f. 
prak.  GeoL,  17,  1909:  263.  (24 
entries.    1869-1908.    Footnotes.) 

2448  *    PolAnoff,  B.     Description  geolo- 

gique  de  la  partie  sud-ouest  de 
la  15-me  feuille  (VIII  lone)  de 
la  carte  g6n6ral  du  gouveme- 
ment  Tomsk  (Feuille  Koua- 
netsk).  Ruas.  Cab.  8.  M.,  Sec. 
g6ol.,  Tray.  6,  1907:  276-289. 
(24  entries.  1730-1901.  Re- 
gional.    In  Russian.) 

2449  PoLiifOFF,  B.  C.     Description  g6o- 

logique  de  la  partie  ouest  de  la 
15-me  feuille  du  IX  lone  de  la 
carte  g6n6rale  du  gouvernement 
Tomsk  (feuilles  Aginka  et  Tom- 
sky  savode).  Russ.  Cab.  S.  M., 
Sec.  g6ol.,  Trav.  8,  1915:  236- 
246.  (18  entries.  1788-1908. 
Regional.     In  Russian.) 

2450  RiABiNiN,  A.     Recherohee  g6ologi- 

quee  dans  la  region  de  la  steppe 
de  Chiraki  et  de  ses  Alentours. 
St.  Petersbourg,  1913,  73  pp. 
Russia.  Com.  g6oI.,  M6m.  n.  s. 
93.  (Literature,  5-7.  16  entries. 
1864-1913.      Regional.) 

2451  RiABiNiN,  A.    Sur  la  structure  g6o- 

logique  de  la  chalne  de  Cah^tie. 
St.  Petersbourg,  1911,  98  pp. 
Russia.  Com.  g6ol.,  M6m.  n.  s. 
69.  (Literature,  3-7.  20  entries. 
1864-1909.     Regional.) 

2452  *SoLOVJSY,  M.     Liste  des  travauz 

relatifs  k  la  min6ralogie  et 
k  la  geologic  de  I'Oural,  de  la 
region  de  la  Pe6ora,  de  la  toundra 
de  Timan,  des  steppes  Idrghises 
et  de  la  province  de  TOural, 
publics  dans  quelques  joumaiuc 
russes.  Ekaterinburg,  1908,  57 
pp. 

2453  Tanfiljsw,  G.  I.   Die  Baraba  und 

die  Kulundinsehe  Steppe  im 
Bereiche  des  Altai-Besirkes 
(Kreis  Barnaul,  Gouv.  Tomsk.). 
Russ.  Cab.  S.  M.,  Sec.  g6ol., 
Trav.  6,  1902:  61-77.  (56  entries. 
1755-1901.  Regional.  In  Rus- 
sian.) 

2454  Toll,  Editabd  ton.    Beitr&ge  sur 

Kenntnids  des  Siberischen  Cam- 
brium.  I.  St.  Petersbourg,  1899, 
57pp.  Acad.  Sci.  St.  Petersb., 
M6m.  8e  ser.  8,  no.   10.      (Lit- 


*Not  seen. 


erature,    3-4.     3  entries.     1886. 
Regional.) 
8m  2067a. 
iSssobo  RUSSIA. 
SICILY.     iSee  1120,  1471,  2187,  2230,  2386. 

2534,  2732a,  2813. 
SIOILLARIA. 

2455  Abbbr,  E.  A.  N.     On  the  struc- 

ture of  Sigillaria  scutellata, 
Brongn.,  and  other  Eusigillarian 
stems,  in  comparison  with  those 
of  other  Palaeosoic  Lyoopods. 
Roy.  Soo.  London,  Phil.  Tk-ans. 
B.  200.  1908:  159-161.  (36  en- 
tries.     1839-1907.      General.) 

2456  Zalesbkt,  M.    Zur    quelques  sigil- 

laires  recueilUes  dans  le  terrain 
houiller  du  Donets.  St.  Peters- 
bourg, 1902,  20  pp.  Russia.  Com. 
g6ol.,  M6m.  17,  no.  3.  (Litera- 
ture, 14-15.  24  entries.  1820- 
1900.  Regional.) 
SILBSIA. 

2457  Ahlburo,    JoHiLNNBa.    Die   Trias 

im  sQdlichen  Oberschlesien.  Ber- 
lin, 1906,  163  pp.  Prussia. 
Geol.  Landesanst.,  Abh.  n.  f. 
50.  (Literature,  157-163.  156 
entries.     1820-1904.     Regional.) 

2458  Cbambr,  Rudolf.     Die  Untercar- 

bonfauna  von  Gaablau  in  Nieder- 
Schlesien.  Prussia.         Geol. 

Landesanst.,  Jahrb.  33-1  hft. 
1,  1912:  70-72.  (44  entries. 
1836-1911.     Regional.) 

2459  Ebblino,  Fbakz.   Die  Geologic  der 

Waldenburger  Steinkohlenmulde. 
Brealau,  [1907],  231  pp.  (Liter- 
ature, 2-8.  72  entries.  1662- 
1907.      Regional.) 

2460  Herbino,  Johannes,    t^ber  Stein- 

kohlenformation  und  Rothlie- 
gendes  bei  Landeehut,  Schatslar 
imd  Scheadowits.  Breslau,  1906, 
88  pp.  (Literature,  86-88.  58 
entries.     1836-1903.     Regional.) 

2461  RiBrLBR,  Fribdrich.     Die  Braun- 

eisenerzlagerst&tten  Oberschles- 
iens.  Berlin,  1915,  [101]  pp. 
Arch.  Lagerst&ttenf.,  22.  (Lit- 
erattire  [101].  24  entries.  1828- 
1912.  Regional.) 
See  374,  724. 
See  aUo  POLAND. 

SILICATB  MBLTS.  See   1760a,  1761. 

SILICIFICATIOH.  See  939,  1693. 

SILURIAN.  See  303,  472,  492,  542,  632, 
664,  669,  864,  902,  913,  987, 
1115,  1181,  1334,  1647.  1877. 
1890,  1906.  1907,  1914,  2035. 
2041,  2093,  2209,  2424,  2527. 
2528,  2550,  2556,  2557,  2558, 
2564,  2575,  2676,  2717b,  2718. 
2721,  2833. 


Digitized  by 


Google 


158 


CATALOGUE  OF  PUBLISHED  BIBLIOGRAPHIES 


SILVBR.  See  792,  797,  798.  1302,  1304, 
1305.  1406,  1740a.  1816,  1984, 
2069,  2286,  2286,  2490,  2668, 
2664,  2666.  2661,  2669,  2686b, 
2788.  2833. 

SLATE. 

2462  Dalb.  T.  N.    The  slate  belt  of  east- 

ern New  York  and  Western 
Vermont.  U.  8.  Geol.  Surv., 
Ann.  Report  19-III.  1899:  166- 
174.  (117  entries.  1843-M. 
General.) 

2463  Dalb.  T.   N.     Slate  deposits  and 

slate  industry  of  the  United 
States.  Washington.  1906.  154 
pp.  U.  S.  Geol.  Surv..  Bull.  275. 
(Bibl.,  138-146.  149  entries. 
1836-1904.     General.) 

2464  Dalb.  T.  N..  and  othere.    Slate  in 

the  United  States.    Washington. 

1914,  220  pp.    U.  S.  Geol.  Surv.. 

Bull.     686.         (Bibl..     205-213. 

190  entries.      1836-1912.     Gen- 

eral.) 
See  300,  2530. 
SOAPSTOHB.     See  315, 
SOILS. 

2465  Blanck.    E.       Die   neue   kolloid- 

ohemische  Forschungsriohtung 
in  der  Bodenkunde  in  ihrer 
Besiehung  sur  Geologie.  Geol. 
Rundsch.,  6.  1916:  413-414. 
(33  entries.  1903-14.  General.) 

2466  FxscHSB.  Hbrm.     BodenkundUche 

Probleme  in  ihrer  Bedeutung  fiir 
die  Geologie.  Geol.  Rundsch..  7. 
1916:345-346.  (38  entries.  1896- 
1914.     General.) 

2467  Stunts.  S.  C.  and  Fbbb.  E.  E. 

Bibliography  of  eolian  geology. 

U.  S.  Bur.  Soils.  Bull.  68.  1911: 

175-263.    (2632  entries.    71834- 

1910.     General.) 
See  55.  67.  104.  1837.  1838.  2027. 

2028.  2195,  2437. 
See  aUo  PUBLICATIONS.  U.  S. 

BUREAU  OF  SOILS. 
SOILS,  ALKALL 

2468  Dorset.  C.  W.     Alkali  soils  of  the 

United  States.  A  review  of 
literattire  and  summary  of  pres- 
ent information.  Washington. 
1906.  196  pp.  U.  S.  Bur.  Soils. 
Bull.  35.  (Bibl..  58-60.  50  entries. 
1877-1904.  Regional.) 
SOUTH  AFRICA. 

2469  Hatch.  F.  H.,  and  Corbtobphinb. 

G.    S.     The   geology    of    South 
Africa.     London,  1905.  336  pp. 
(Literattire,  [313]-336.     342  en- 
^triee.     1812-1904.     Regional.) 

•Not 


2470  Lbslib.  T.  N.    The  fooil  flora  of 

Vereeniging.    Geol.  Soc.  8.  Afr.,  > 
Trans.  6.  1904:  88.    (19  entries. 
1828-1903.    Regional) 

2471  LiBBENAM,  W.  A.     Die  Witwatera- 

rand-Goldindustrie  vom  berg- 
wirtschaftlichen  Standpunkte 
aus.  Zeit.  f.  prak.  Geol.,  1903: 
433-434.  (47  entries.  1877-1902. 
Rci^onal.) 

2472  Sbward,    A.    C.     Fossil   floras  of 

Cape  Colony.  S.  Afr.  Mus.,  Ann. 
4,  1903:  107-116.  (196  entries. 
1827-1902.    Regional.) 

2473  WiLif  AN,  M.    Catalogue  of  printed 

books,  papers  and  maps  relating 
to  the  geology  and  mineralogy 
of  South  Africa.  S.  Afr.  Phil. 
Soc,  Trans.  16.  pt.  6,  1906: 
283-467.  (Regional.) 
See  34.  40.  314,  826.  921,  922,  923. 
926.  1300. 1722,  1826.  1826. 
SOUTH  AMBRICA. 

2474  Courtt.   G.      Explorations  g6olo- 

giques  dans  I'Amerique  du  sud. 
.  .  .  Paris.  1907,  208  pp.  (Bibl.. 
169-180.  91  entries.  1600- 
1906.    Regional.) 

2475  Jaworbki,   Erich.      Beitrftge  sur 

Kenntnis  dee  Jura  in  Stkd-Amer- 
ika.  Teil  II.  (Beitr&ge  sur  Geol- 
ogie und  Pal&ontologie  von  SUd- 
amerika.  XXIII.)  N.  J.  f.  Min., 
B.  B.  40.  1916:  36&-374.  (211 
entries.     1820-1911.     Regional.) 

2476  Miller.   B.  L..   and   Sinobwald, 

J.  T..  jr.  The  mineral  deposit 
of  South  America.  Ist  ed.  N.  Y., 
1919.  598  pp.  (1034  entries. 
1833-1918.  Regional.  Bibliog- 
raphies at  end  of  chapters.) 
2476a  *PAN  American  Union.  Columbus 
memorial  library.  Geology  of 
Latin  America.  List  of  books  and 
magasine  articles  on  the  geology 
of  the  Latin  American  republics. 
Washington,  D.  C,  1917.  13 
numb,    leaves    (autographed). 

2477  Paulcke,  W.     Ueber  die  Kreide- 

formation  in  SOdamerika  und 
ihre  Besiehungen  su  anderen 
Gebieten.  (Beitr&ge  lur  Geologie 
und  Palaeontologie  von  Sftd- 
amerika.  X).  N.  J.  f.  Min..  B.  B. 
17.  1903:  253-259.  (146  entries. 
1842-1902.      Regional.) 

2478  Sievbrs.  Wilhblm.   Sad-  und  Mit- 

telamerika.  3d  ed.  Leipiig  and 
Wien.  1914.  567  pp.  (Literature, 
523-536.  716  entries.  1809-1914. 
Regional.) 

2479  Staufper.    C.    R.     A    review    of 

literature  on  the  geology  of 
South  America.     Ohio  Nat.,  11. 
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1911:  273-285.  (50  entries. 
1860-1908.     Footnotes.) 

2480  WiNDHAUBBN.  A,    The  problem  of 

the  Cretaceous-Tertiary  bound- 
ary in  South  America  and  the 
stratigraphic  position  of  the 
San  Jorge-formation  in  Pata- 
gonia. Am.  Joum.  Sci.,  4th  ser. 
45,  1918:  1-53.  (123  entries. 
1851-1916.  Footnotes.) 
See  835,  1086,  1376,  2106. 
SOUTH  AUSTRALIA. 

2481  HowcHiN,  WA.LTBB.     The  geology 

of  South  Australia  (in  two  divi- 
sions). Adelaide,  1918,  543  pp. 
(Bibl.  ref.  499-502.  39  entries 
1870-1916.  Regional.) 
2481a  Jack,  R.  L.  The  geology  and 
prospects  of  the  region  to  the 
south  of  the  Musgrave  Ranges, 
and  the  geology  of  the  western 
I>ortion  of  the  great  Australian, 
artesian  basin.  .  .  .  Adelaide, 
1915,  72  pp.  S.  Aust.  Geol. 
Surv.,  Bull.  5.  (Bibl.,  [54].  12 
entries.    1872-1915.    RegionfQ.) 

2482  Mawson,    D.     Geological  investi- 

gations in  the  Broken  Hill  area. 
Roy.  Soc.  S.  Aust.,  Mem.  2, 1912: 
214-217.  (38  entries.  1883-1911. 
Regional.) 

2483  [Ward,  L.   K.]     Catalogue  of  the 

publications  of  the  Geological 
survey  of  South  Australia,  to- 
gether with  other  official  publica- 
tions dealing  with  the  geology 
and  mineral  resources  of  South 
Australia.  S.  Aust.  Gov.  Geol., 
Ann.  Rept.  1915,  App.:  11-22. 
(146  entries.  1860-1915.  Re- 
gional.) 

2484  Ward,  L.  K.     The  possibiUties  of 

the  discovery  of  petroleum  on 
Kangaroo  Island  and  the  western 
coast  of  Eyre's  Peninsula.  Ade- 
laide, 1913,  27  pp.  S.  Aust. 
Geol.  Surv.,  Bull.  2.  (Literature, 
6-7.  4  entries.  1883-98.  Re- 
gional.) 

2485  Ward,  L.  K.,  and  Jack,  R.  L.   The 

Yudnamutana  mining  field.  Ade- 
laide, 1916,  20  pp.  S.  Aust.  Geol. 
Surv.,  Rept.  3.  (Literature,  7.  4 
entries.  1863-1908.  Regional.) 

2486  Wrathall,  L.  L.,  comp.    Bibliog- 

raphy of  articles  and  works  of 
reference  dealing  with  the  geology 
of  supi>o8ed  oil-bearing  areas  in 
South  Australia,  and  the  evi- 
dences on  which  these  supposi- 
tions are  based.  S.  Aust.  Geol. 
Surv.,   Bull.   4,   App.  iii,    1915: 


51-54.       (145    entries.       1862- 
1914.     Regional.) 
See  75,  84a,  254,  2823. 
SOUTH  CAROLINA. 

2487  PuQH,  G.  T.     Pleistocene  deposits 

of  South  Carolina.      Nashville, 
Tenn.,  1905,  74  pp.    (Bibl.,  67- 
74.  108  entries.    1731-1905.    Re- 
gional.) 
<Ss«  859, 1069. 
SOUTH  DAKOTA. 

2488  Fkroubon,  H.  G.,  and  TtTROBON, 

F.  N.  An  occurrence  of  Harney 
granite  in  the  northern  Black 
Hills.  Harvard  Univ.  Mus. 
Comp.  Zool.,  Bull.  49.  Geol.  ser. 
8,  no.  5,  1908:  282.  (14  entries. 
1880-1905.    Regional.) 

2489  Fraxbr,  Pbrbifor.     Notes  on  the 

northern  Black  Hills  of  South 
Dakota.  Am.  Inst.  M.  E.,  Trans. 
27,  1898:  230-231.  (25  entries. 
1856-91.      Regional.) 

2490  Hbndbrson,  C.  W.     Gold,  silver, 

copper,  and  lead  in  South  Dakota 
in  1914.  (Mines  report.)  U.  S. 
Geol.  Surv.,  Min.  Res.  1914-1, 
1916:  245.  (18  entries.  1869- 
1913.      Regional.) 

2491  Jaoqar,  T.  a.,  jr.     Economic  re- 

sotirces  of  the  northern  Black 
Hills.  Part  I.  General  geology. 
U.  S.  Geol.  Surv.,  Prof.  Paper  26, 
1904:  13-14.  (10  entries.  1869- 
1902.      Regional.)) 

2492  O'Harra,  C.  C.     The  Badland  for- 

mations of  the  Black  Hills  region. 
Rapid  City.  1910,  152  pp.  S. 
Dak.  Sch.  Mines.  Bull.  Dept. 
Geol.  9.  (Bibl.,  135-144.  144 
entries.    1846-1909.    Regional.) 

2493  O'Harra,   C.   C.     A  bibliography 

of  contributions  to  the  geology 
and  geography  of  the  Black  Hills 
region.  S.  Dak.  Sch.  Mines.  Bull. 
45-86.  (217  entries.  1846-99. 
Regional.) 

2494  O'Harra,   C.   C.     A  bibliography 

of  the  geology  and  mining  inter- 
ests of  the  Black  Hills  region. 
Rapid  City,  1917,  216  pp.  S.  Dak. 
Geol.  Surv.,  Bull.  Dept.  Geol.  11. 
(1187  entries.  1814-1917.  Re- 
gional.) 

2495  0*Harra.  C.  C.     The  White  River 

badlands.  Rapid  City,  1920, 
181  pp.  S.  Dak.  Sch.  Mines. 
Bull.  Dept.  Geol.  13.  (Bibl., 
161-174.  174  entries.  1846- 
1918.     Regional.) 

2496  ViBHBR,  S.  S.     The  geography  of 

South  Dakota.  Report  of  the 
state  geologist  1916-1918.  Ver- 
mUion,  1918,  189  pp.     S.  Dak. 
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Geol.  Qwrv.,  Bull.  8.  (Bibl.,  163- 
168.  127  entries.  1867-1915. 
Regional.) 

2497  •  Ward,  Frsbman.     Bibliography  of 

South  Dakota  geology.  Selected 
references.  S.  Dak.  Geol.  Surv., 
Ore.  5.  (47  entries.  1894-1918. 
Select.) 

2498  WiNCHBBTUR,  D.  E.,  Habrb,  C.  J., 

Llotd,  E.  R.,  and  Parks,  E.  M. 
The  lignite  field  of  northwestern 
South  Dakota.  Washington. 
1916,  169  pp.  U.  S.  Geol.  Surv., 
Bull.  627.  (Bibl.,  164-165.  29 
entries.     1857-1914.     Regional.) 

2499  ZiEOLBR,  Victor.    The  minerals  of 

the  Black  Hills.  Rapid  City, 
1914, 250  pp.  S.  Dak.  Sch.  Mines. 
Bull.  Dept.  Geol.  10.  (Bibl.,  22^ 
248.  140  entries.  1880-1913. 
Regional.) 
See  2727,  2730,  2741. 
SOUTHWEST  AFRICA. 

2500  Hermann,    Paul.       Beitr&ge   sur 

Geologic  von  Deutsch-Stkdwest- 
afrika.  Zeit.  f.  prak.  Geol.,  17, 
1909:372-373.  (41  entries.  1856- 
1908.     Regional.) 

2501  LoTZ,   H.,   BObm,   J.,   and   Wbis- 

FBRMBL,  W.  Geologische  und 
pal&ontologbche  Beitr&ge  lur 
Kenntnis  der  LQderitsbuchter 
Diamantablagerungen.  Berlin, 
1913.  Ill  pp.  Beitr.  geol.  Er- 
fors.  Deuts.  Sohuts.  5.  (Liter- 
erature.  [3]-13.  22  entries. 
1909-11.     Footnotes.) 

2502  Ranob,    Paul.       Ergebnisse    von 

Bohrungen  in  Deutsch-SHdwest- 
Afrika.  Berlin,  1915,  136  pp. 
Beitr.  geol.  Erfors.  Deuts.  Schuts. 
11.  (Literature,  [26]-30.  64 
entries.     1887-1915.     Regional.) 

2503  Ranob,     Paul.         Geologie     des 

deutschen  Namalandes.  Berlin, 
1912,  104  pp.  Beitr.  geol.  Eriors. 
Deuts.  Schuts.  2.  (Literature, 
99-104.  91  entries.  1884-1910. 
Regional.) 

2504  RiMANN,  Ebbrhard.     Beitrag  sur 

Geologie  von  Deutsch-Sadwest- 
Afrika.  Deutsch.  geol.  Gesell., 
Zeit.  68,  1916:  327-343.  (14 
entries.    1910-14.    Footnotes.) 

2505  Waonbr,  p.  A.     The  geology  and 

mineral  industry  of  south-west 
Africa.  Pretoria,  1916,  243  pp. 
Union  S.  Afr.  Geol.  Surv.,  Mem. 
7.  (Bibl.,  [11]-14.  122  entries. 
1838-1915.  Regional.) 
5e«107. 


♦Not  seen. 


SPAIH. 

2506  *Carandbll,  Juak.    El  i^aciarismo 

cuatemario  en  los  montes 
ib6ricos.  Madrid,  1918,  62  pp. 
Mus.  cienc.  nat.  Madrid,  Trab. 
[Ser.  geol.]  22.  (Bibl.  gladoMgica, 
15-17.) 
2506a  DaktIn  Cbrbcbda,  Juan.  Resu- 
men  fisiogrilfico  de  la  Peninsula 
ib6rica.  Madrid,  1912,  275  pp. 
Mus.  cienc.  nat.  Madrid.  Trab. 
9.  [Ser.  Geol.  4.]  (Bibl.,  8-17. 
124  entries.  1872-1912.  Re- 
gional.) 

2507  DouviLLi,  Robbrt.    La  P6ninsule 

Ib^rique.  A.  Espagne.  Heid^- 
berg,  1911,  175  pp.  Handb.  reg. 
Geol.,  7  hft.  (BiW..  163-173. 
273  entries.  1823-1910.  Re- 
gional.) 

2508  EwALD,  Rudolf.    Untersuchungen 

fiber  den  geologischen  Bau  und 
die  Trias  in  der  Provini  Valencia. 
Deutsch.  geol.  Gesell.,  Zeit.  63, 
1911:  373.  (18  entries.  187&- 
1910.     Regional.) 

2509  FiNLATSON,   A.    M.      The  psrritic 

deposits  of  Huelva,  Spain,  Pt.  IL 
Econ.  Geol.,  5,  1910:  435-437. 
(63  entries.  1857-1907.  Re- 
gional.) 

2509a  *G6uBs  db  Llarbna,  Joaquin. 
Bosquejo  geogrifieo-geol6gioo  de 
los  montes  de  Toledo.  Madrid, 
1916,  74  pp.  Mus.  cienc.  nat. 
Madrid,  Trab.  [Ser.  Geol.]  15. 
(Bibl.,  6-8.) 

2509b  *G6mbz  Llubca,  Fbdbrico.  El 
miocene  marino  de  Muro  (Ma- 
lorca).  Madrid.  1919,  74  pp. 
Mus.  cienc.  "nat.  Madrid,  Trab. 
[Ser.  geol.]  25.     (Works,  67-72.) 

2510  Grosch,    p.       Die   Eisenerslager- 

stfttten  von  Bilboa.  Geol. 
Rundsch.,  5,  1915:  393.  (13 
entries.     1879-1911.     Regional.) 

2511  HbrnIndbs-Pachbco,      Eduardo. 

Itinerario  geol6gico  de  Toledo  & 
Urda.  Madrid.  1912,  46  pp. 
Mus.  cieno.  nat.  Madrid.  Trab. 
[Ser.  Geol.]  1.  (BiU.,  5-10. 
14  entries.  1874-1908.  Regional.) 

2512  HoTBR,    .        Beitr&ge    sur 

Kenntnis  der  Manganerslager- 
st&tten  in  der  spanischen  Provins 
Huelva.  Zeit.  f.  prak.  Geol., 
19,  1911:  407-408.  (46  entries. 
1861-1910.  Regional.) 
2512a  Mbnoaud,  Louis.  Recherches 
g6ologiques  dans  la  r6gion  Can- 
tabrique.  Toulouse,  1920,  370  pp. 
(Bibl.,  21-38.  123  entries.  1837- 
1919.     Regional.) 
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2512b  H)BEBifAiBB,  Hugo.  Contribuci6ii 
al  eatudio  del  glaoiarismo  cuater- 
nario  de  la  Sierra  de  Gredoe. 
Madrid,  1910,  54  pp.  Mue. 
cienc.  nat.  Madrid,  Trab.  [Ser. 
geol.)  14.  (Bibl.,  glaool6sica, 
10-14.) 

2512c  *Obbrmaibb,  Hugo.  Los  glaoiaree 
ouaternarioe  de  la  Sierra  de 
Guadarrama.  Madrid,  1917, 
94  pp.  Mu8.  cienc.  nat.  Madrid, 
Trab.  [Ser.  geol.]  19.  (Bibl., 
glacioldgica,  17-28.) 

2512d  *Obermaub,  Hugo.  Lob  glaciares 
cuaternios  de  Sierra  Nevada. 
Madrid,  1916, 80  pp.  Mue.  cienc. 
nat.  Madrid,  Trab.  [Ser.  Geol.] 
17.    (Bibl..  glaciol6gica,  17-28.) 

2513  PuiG  T  Labbaz,  G.    Notae  bibliog- 

raficas.  Spain.  Com.  Geol.,  Bol.: 
1896,  vol.  22.  249-352;  1890, 
vol.  23,  1-28;  1897,  vol.  24.  1-26; 
1898,  vol.  25.  377-404;  1899, 
vol.  26.  257-281.  (930  entries. 
1895-99.     Regional.) 

2514  ScHLossEB.    Max.      t^ber   Terti&r 

und  weissen  Jura  von  Chelva  in 
der  Provins  Valencia.  Centralb. 
f.  Min..  1919:  340-349.  (17 
entries.    1888-1911.    Footnotes.) 

2515  SociiT^  GioLOGiQUB  DB  Fbancb. 

Reunion  extraordinaire  a  Bar- 
celone  (Espagne).  .  .  Liste  des 
publications  principales  relatives 
auz  regions  visit^es.  ...  /to  Bull. 
3d  ser.  20,  1898:  002-005.  (77 
entries.    1820-98.     Regional.) 

2516  ViLASBCA,  Salvadob.    Contribuci6 

al   estudi   dels  terrenys   triasics 

de  la  provlnoia   de   Tarragona. 

Barcelona.   1920,  00  pp.     Publ. 

cienc.  nat.  Barcelona.  8.    (Bibl.. 

03-00.     78  entries.     1834-1919. 

Regional.) 
See  85. 1595.  1003. 1041, 2208.  2805. 
See  aUo   BALEARIC    ISLANDS. 

PYRENEES  MOUNTAINS. 
SPBLBOLOOT.     See  CAVES. 
SPHBRULITES.     See  2120. 
SPITZBERGEH. 

2517  Nathobbt.  A.  G.     Ginkgo  adian- 

toides  (Heer)  Heer  im  Terti&r 
Spitsbergens  nebst  einer  kursen 
Hbersicht  der  tkbrigen  fossilen 
Ginkgophyten  desselben  Landes. 
Geol.  FOren.  Stockh.  FOrh.  41, 
1919:  247-248.  (21  entries. 
1808-1913.     Regional.) 

2518  *SiDLov8KiJ,   A.   F.      Le  Spitsberg 

dans  rbistoire  nisse  et  dans  la 


•Not  seen. 


bibliographie.  ...    St.    Peters- 
bourg,  1912.  04  pp. 
See  257,  418,  503,  1122,  1297,  1400. 
2311. 
SPOHGBS. 

2519  Hall,  Jambs,  and  Clabkb.  J.  M. 

A  memoir  on  the  Paleosoic 
reticulate  sponges  constituting 
the  famQy  Dictyospongidae. 
N.  Y.  1898,  350  pp.  N.  Y.  State 
Mus.,  Mem.  2.  (Bibl.,  41-51. 
42  entries.     1842-97.     General.) 

2520  Kolb,  Rudolf.  Die  Kieselspongien 

des  schwftbischen  Weissen  Jura. 
Palaeontographica,  57,  1910-11: 
[255]-250.  (50  entries.  1702- 
1907.     General.) 

2521  O'CoNNBLL,       Mabjobib.         The 

Schrammen  ooUection  of  Cre- 
taceous Silicispongiae  in  the 
American  Museum  of  Natural 
History.  Am.  Mus.  Nat.  Hist., 
Bull.  41,  art.  1,  1919:  212-233. 
(258  entries.  1099-1915.  Gen- 
eral.) 

2522  Oppliobb,  Fbitz.  Die  Juraspongien 

von  Baden.  ZOrich,  1897,  58  pp. 
Schw.  pal&ont.  Gesell.,  Abh.  24. 
(Literature,  50-58.  00  entries. 
1820-95.     General.) 

2523  Oppliobb,   Fbits.      Die  Spongien 

der  Birmensdorferschichten  des 
schweiserischen  Jura.  Geneve, 
1915,  84  pp.  Schw.  pal&ont. 
Gesell.,  Abh.  40.  (Literature. 
8a-«4.  30  entries.  1709-1911. 
General.) 
SPRIHGS. 

2524  Bbtak.    Kibk.       Classification   of 

springs.  Journ.  Geol.,  27,  1919: 
522-501.  (43  entries.  1892- 
1918.     Footnotes.) 

2525  LuoBON,    Maubigb.      Les  sources 

thermales  de  Lo^che-les-Bains 
(Leukerbad-Valab).  Berne,  1912, 
31  pp.  Mat6r.  carte  g6ol.  Suisse, 
n.  S.38.  (Bibl..  30-31.  44  entries. 
1470-1911.     Regional.) 

2526  Schb£tbb.  Zoltan.      Die  Spuren 

der  Tfttigkeit  terti&rer  und 
pleistosftner  Thermalquellen  im 
Budaer  Gebirge.  Hungary. 
Geol.  Anst.,  Mitth.  19, 
1912:  260-262.  (48  entries. 
1822-1911.  Regional.) 
See  1741a,  2751. 

STBEL.       See  1445,  1446. 

STROMATOPOROIDAB. 

2527  BoBHNKB,  KuNiBBBT.  Die  Stroma- 

toporen  der  nordischen  Silur- 
geschiebe  in  Norddeutschland 
und  in  HoUand.  Palaeonto- 
graphica. 61,  1915:  [190).  (36 
entries.       1826-1910.     General.) 
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2528  Parks,  W.  A.    Niagara  Stromato- 

poroids.  Toronto  Univ.  studies. 
Geol.  ser.  5,  1908:  5-9.  (19 
entries.     1851-1906.     Regional.) 

2529  Parks,  W.  A.    Ordovician  Stroma- 

toporoids.  Toronto  Univ.  studies. 
Geol.    ser.    7,    1910:   5-7.       (32 
entries.    1847-1909.    General.) 
See  1166a. 

STROHTIANITE.     See  652. 

STRUCTURAL  MATERIALS. 

2530  U.  S.  Gbolooical  Surykt.  Survey 

publications  on  building  and 
other  stone,  slate,  and  road  metal, 
/to  Min.  Res.  1914-11,  1916: 
889-891.  (84  entries.  1882- 
1914.  Regional.) 
8TTL0UTBS. 

2531  Waonbr,  Gboro.    Stylolithen  und 

Drucksuturen.    Geol.  u.  pal&ont. 

Abh.,  n.  f.   11,  hft.  2-1,   1913: 

2&-29.     (28  entries.     1834-1908. 

General.) 
STTRIA.      See  AUSTRIA. 
SUBMARIHE  VALLEYS. 

2532  Spbncbr,  J.  W.     Bibliography  of 

submarine  valleys  off  North 
America.  Am.  Journ.  Sci.,  4th 
ser.  19.  1905:  341-344.  (38 
entries.  1863-1905.  Regional.) 
SUBMEROBNCE.  .       See     ELEVATION 

and  submergence. 
Sulphur. 

2533  Brauns,    Rbimhard.      Beobacht- 

ungen  Hber  die  Krystallisation 
des  Schwefels  aus  seinem 
Schmelsfluss.  N.  J.  f.  Min., 
B.  B.  13,  1899-1901:  39^1.  (50 
entries.    1823-99.   General.) 

2534  Hunt,  W.  F.     The  origin  of  the 

sulphur  deposits  of  Sicily.   Econ. 
Geol.,    10,    1915:   543-579.      (54 
entries.    1838-1913.    Footnotes.) 
See  1740a,  2268. 
SUMATRA. 

2535  BOcKiNo,    H.     Zur   Geologie  von 

nord-  und  ost-Sumatra.  Leiden. 
Geol.  R.  Mus.,  Samml.  I.  8, 
1912:  1-2.  (28  entries.  1875- 
1904.     Regional.) 

2536  Rbdfibld,  A.  H.    The  Djambi  oil 

field  of  Sumatra.  Eng.  and  Min. 
Journ.,  112,  1921:  943.  (15 
entries.     1876-1921.     Regional.) 

2537  Vols,    Wilhblm.       Beitrftge    sur 

geologischen  Kenntniss  von 
Nord-Sumatra.  Deutsch.  geol. 
Gesell.,  Zeit.  51,  1899:  2.  (12 
entries.    1876-98.     Regional.) 

SUHDA  ISLANDS.  See  DUTCH  EAST 
INDIES. 

SURINAM.    See  DUTCH  GUIANA. 


SWEDEN. 

2538  Erikson,  Bbrtil.     En  submor&n 

f  ossilfSrande  aflagring  vid  BollnJU 
i  Hftlsingland.  Geol.  F6ren. 
Stockh.  F5rh.  34,  1912:  540-541. 
(30  entries.  1891-lMl.  Re- 
gional.) 

2539  FrOdin,  GtrsTAT.   Einige  Beobacht- 

ungen  Qber  den  Oldengranit 
und  die  Subkambrische  Denuda- 
tionsflftche  innerhalb  der  kalfr- 
donischen  Faltensone  in  Jftmt- 
land.  Upsala  Univ.,  Bull.  Geol. 
Inst.  132,  1916:  285-286.  (24 
entries.    1872-1914.    Regional.) 

2540  FrSdin,   Gustaf.   .  Om  fj&Uprob- 

lemets  nuvarande  Iftge  i  Sverige. 
Geol.  F5ren.  Stockh.  F6rh.,  43, 
1921:  174-176.  (48  entries. 
1873-1920.     Regional.) 

2541  FrGdin,  John.  Geografiska  studier 

i  St.  Lul«  ftlvs  kftUomr&de. 
Stockholm,  1914,  276  pp. 
Sweden.  Sver.  geol.  UndersSk. 
C.  257.  Arsbok  7  (1913),  no.  4. 
(Literature,  6-12.  112  ^tries. 
1884-1914..   Regional.) 

2542  Gbubr,  Pbb.   Contributions  to  the 

geology  of  the  Sydvaranger  iron 
ore  deposits.  Geol.  «  F6ren. 
Stockh.  F6rh.,  33,  1911:  340-341. 
(30  entries.  1891-1910.  Re- 
gional.) 

2543  Gbrti ,  Otto.'  N&gra  nya  fyndorter 

f5r  arktiska  v&ztlftmningar  i 
Sk&ne.  Geol.  F5ren.  Stockh. 
F5rh.,  39,  1917:  558-561.  (70 
entries.     1873-1916.     Regional.) 

2544  Haldbn,  B.  E.     Det  intergladala 

Bolln&sfyndets  stratigrafi.  Geol. 
Fdren.  Stockh.  F5rh..  37.  1915: 
478-479.  (31  entries.  1877- 
1915.  Regional.) 
2544a  Haldbn,  B.  E.  Om  torvmossar 
och  marina  sediment  inom  norra 
H&lsinglands  litorinaomr&de. 
Stockholm,  1917,  226  pp. 
Sweden.  Sver.  geol.  Undersdk., 
C.  280.  Arsbok  11  (1917)  no.  1. 
(Litteratur,  223-227.  104  entries. 
1849-1916.     Regional.) 

2545  Hallb,  T.  G.    N&gra  J&mtULndska 

kalktuffer  och  deras  flora.  Stock- 
holm, 1915,  49  pp.  Sweden. 
Sver.  geol.  Unders6k.,  C.  260.^ 
Arsbok  8  (1914),  no.  1.  (Litera- 
ture, 48-49.  39  entriee.  1876- 
1914.     Regional.) 

2546  Hbd8tr6m,  Hbrman  and  Wimam, 

C.  Beskrifning  till  Blad  5 
omfattande  de  topografiska  kart- 
bladen  Lessebo,  Kalmar,  Karls- 
krona,  Ottenby  (samt  Utklip- 
poma).  Stockholm,  1906, 124  pp. 
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Sweden.  Sver.  geol.  UndenAk., 
Al,  a.  (Works,  118-120.  39 
entries.     1871-1904.     Regional.) 

2547  HOoBOM.  A.  G.     Geologisk  besk- 

rivning  6yer  J&mtlands  ULn. 
Stockholm,  1920,  138  pp. 
Sweden.  Sver.  geol.  UndersAk., 
C.  140.  (Literature,  136-138. 
104  entries.  1869-1920.  Re- 
gional.) 

2548  HOoBOM,  A.  G.    The  igneous  rooks 

of  Ragunda,  Alnd,  R6d6  and 
Nordingr&.  Geol.  Fdren.  Stookh. 
F6rh.  31.  1909:  347.  Int.  Geol. 
Cong.,  XI.  Stockholm,  1910. 
Liy.-guide  no.  3:1.  (5  entries. 
1896-1910.     Regional.) 

2549  HAoBOM,    A.    G.      Pre-Cambrian 

geology  of  Sweden.  Upsala 
Univ.  Bull.  Geol.  Inst.  10,  1910- 
1911:76-77.  (37  entries.  1870- 
1910.     Regional.) 

2550  H60B0M,  A.  G.  Quartftrgeologische 

Studien  im  mittleren  Norrland. 
f  Geol.  Fdren.  Stockh.  FOrh.,  31, 
1909:  627.  Int.  Geol.  Cong., 
XI.  Stockholm,  1910.  Liv.-guide 
12:  71.  (16  entries.  1888- 
19ia     Regional.) 

2551  HAoBOM,  A.  G.  Studies  in  the  post- 

Silurian  thrust  region  of  Jftmt- 
land.  G^ol.  F6ren.  Stockh. 
F6rh.  31,  1909:  343-344.  Int. 
Geol.  Cong.,  XI.  Stockholm, 
1910.  Liv.-gui4e  2:  65-66.  (19 
entries.     1873-1910.     Regional.) 

2552  HAoBoif,  A.   G.,  Gavblin,  Axbl, 

and  HbdstrGm,  H.  Excursions 
in  the  Archaean  of  southern 
Sweden.  Geol.  FOren.  Stockh. 
F6rh.  322.  1910:  1049-1060.  (17 
entries.     1881-1910.     Regional.) 

2553  HoLMQuiST,  P.  J.     The  Archaean 

geology  of  the  coast-regions  of 
Stockholm.  Geol.  Fdren.  Stockh. 
F6rh..  322,  1910:  906-907.  Int. 
Geol.  Cong.,  XI.  Stockholm, 
1910.  Liv.-guide  16:  118-119. 
(14  entries.  1864-1909.  Re- 
gional.) 

2554  HoLMQuiBT,      P.      J.         Swedish 

Archaean  structures  and  their 
meaning.  Upsala  Univ.,  Bull. 
Geol.  Inst.  16,  1916:  140-148. 
(48  entries.  1880-1916.  Re- 
gional.) 

2555  LuNDQuiST,  G.   Jungfrun  Island  in 

Kalmarsund,  Sweden.  The 
granite  and  its  suriace.  Geogr. 
Ann.,  2,  1020:  [224].  (16  entries. 
1741-1916.     Regional.) 

2556  Mobbbo,   J.    C.      Guide  for   the 

principal  Silurian  districts  of 
Scania    (with    notes    on    some 


localities  of  Mesosoic  beds). 
Geol.  F6ren.  Stockh.  F6rh.,  321, 
1911:  46^7,  81-84,  90-02,  132, 
149-160,  102-194.  Int.  Geol. 
Ck>ng.,  XI.  Stockholm,  1910. 
Liv.-guide  40:  1-2,  37-40.  46-48, 
88,  106-106.  148-150.  (103 
entries.     1827-1909.     Regional.) 

2557  Mobbbo,  J.  C.     Historical-strati- 

graphical  review  of  the  Silurian 
of  Sweden.  Stockholm,  1911, 
210  pp.  Sweden.  Sven.  geol. 
UndersSk.,  C.  229.  Arsbok  4 
(1910).  no.  1.  (366  entries.  1727- 
1910.  Regional.  Bibliographies 
through  the  te^ t.) 

2558  MuNTHB.  Hbnb.    On  the  sequence 

of  strata  within  southern  Got- 
land. Geol.  F6i«n.  Stockh.  F6rh., 
323.  1910:  1461-62.  Int.  GeoU 
Cong.  XI.  Stockholm.  1910. 
Liv.-guide  19: 66-66.  (31  entries. 
1746-1910.     Regional.) 

2559  MuNTHB.    Hbnb.       Studier   6fver 

Gottlands  senkvartftra  historia. 
Stockholm,  1010,  213  pp. 
Sweden.  Sver.  geol.  Undersdk., 
Ca.  4.  (Literature,  208-213. 
192  entries.  1727-1909.  Re- 
gional.) 

2560  MuNTHB,  Hbnb.     Studies  in  the 

late-Quaternary  history  of 
southern  Sweden.  Gool.  F6ren. 
Stockh.  F5rh.t  323,  1910:  1288- 
1292.  Int  Geol.  Cong.  XI. 
Stockholm,  1910.  Liv-guide  26: 
92-96.  (67Nintries.  1886-1910. 
Regnal.) 

2561  Nathobst,    A.    G.       Les    d6p6to 

mesdsoiques  pr6cr6tac6s  de  la 
Scanie.  Geol.  F5ren.  Stockh. 
F6rh.,  321,  1911:  531-532.  Int. 
Geol.  Cong.,  XI.  Stockholm, 
1910.  Liv.-guide  38:  46-46.  (22 
entries.     1869-1910.     Regional.) 

2562  Nathobst,    A.    G.       Spitglaciale 

SOsswasserablagerungen  mit  ark- 
tischen  Pflansenrestenin  Schonen. 
Geol.  F6ren.  Stockh.  F6rh.  321, 
1910:  658-560.  (36  entries. 
1870-1910.    Regional.) 

2563  Nblson,  Hblgb.     Om  randdeltan 

och  rand&sar  i  mellersta  och 
B6dra  Sverige.  Stockholm,  1910, 
252  pp.  Sweden.  Sver.  geol. 
Unders6k.,  C.  220.  Arsbok  3 
(1909),  no.  3.  (Literature,  230- 
234.  08  entries.  1876-1910. 
Regional.) 

2564  Olin,  E.    Om  de  Chasmopskalken 

och  Trinucleusskriffem  mot- 
svarande  bildningame  i  Bkine. 
Lund,  1906,  70  pp.  Lunds  geol. 
flltk..  Meddel.  B.  1.  (Literatortt. 
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6-6.  30  entriae.  1846-1002. 
Regional.) 

2565  Oldtbcbona,  Hblmsb.  Om  Vftster- 

dalamas  sandstensformation  oeh 
dess  tektonik.  Geol.  F6ren. 
Stockh.  F6rh.,  42,  1920:  362. 
(20  entries.  1819-1920.  Re- 
gional.) 

2566  Post,     Lbnnabt     von.        Strati- 

graphieohe  Studien  Qber  einige 
Torfmoore  in  Nftrke.  Geol. 
F5ren.  Stockh.  Fdrh.,  31,  1909: 
705-706.  Int.  Geol.  Cong.,  XI. 
Stockholm,  1910.  Liv.-guide  13: 
77-78.  (17  entries.  1787-1906. 
Regional.) 

2567  Sanpeoben,    R.       Homborgasj6n. 

En  monografisk  framst&llning  av 
dess  postglaciala  utvecklings- 
historia.  Stockholm,  1916,  94  pp. 
Sweden.  Sver.  geol.  UndersOk., 
Ca  14.  (38  entries.  1891-1915. 
Regional.) 

2568  Sbbnandbb,    Rutobb.       Svenska 

kalktufPer.  Geol.  F6ren.  Stockh. 
Fdrh.,  38.  1916:  185-189.  (78 
entries.     1727-19i6.     Regional.) 

2569  Stutsbb,   O.      Die   Eiseneralager. 

st&tte  "GelUvare"  in  Nord- 
schweden.  Zeit.  f.  prak.  Geol., 
1906:  137.  (21  entries.  1877- 
1903.     Regional.) 

2570  SuNDBLiN,    UNO.       Fornsj5studier 

inom  St&ng&ns  och  Svart&ns 
vattenomr&den  med  s&rskild 
h&nssm  till  den  sen-  och  post- 
glaciala kilmatutvecklingen. 
Stockholm,  1917,  290  pp- 
Sweden.  Sver.  geol.  Unders5k. 
Ca  16.  (Literature,  276-282. 
217  entries.  1773-1917.  Re- 
gional.) 

2571  SuNPBLiN,  Uno.     t^ber  die  spftt- 

quart&re  Gesohichte  der  Kflsten- 
gegenden  6ster-g6tlands  und 
Sm&lands.  Upsala,  Univ.  Bull. 
Geol.  Inst.,  16,  1919:  240-242. 
(55  entries.  1774-1919.  Re- 
gional.) 

2572  Tbobnobbn,  F.  R.    JftrnmalmstiU- 

g&ngama  i  mellersta  och  s6dra 
Sverige  utredning  verkstftlld  &ren 
1907-09.  Stockholm,  1912,16  pp. 
+  19  pp.  Sweden.  Sver.  geol. 
Undersftk.,  Ca  8.  (Bibl.,  1-16 
following  p.  19.  510  entries. 
1643-1910.    Regional.) 

2573  T6BNEBORM ,  A.  E.,  and  Hbnnio,  A. 

Beskrifning  till  Blad  1  and  2 
omfattande  de  topografiska  kart- 
bladen  Landskrona,  Lund,  Kris- 
tianstad,    Malm6,    Ystad,    Sim- 


♦Not  seen. 


rishamn.  Stockholm,  1904,  198 
pp.  Sweden.  Sver.  geol. 
UndersOk.,  Al,  a.  (Works,  190- 
194.  85  entries.  1860-1904. 
Regional.) 

2574  Tbobdcwon,     Gustaf.         Skines 

dalmanitessldffer,  en  strandbild- 
ning.  Geol.  F6ren.  Stockh. 
F5rh.,  42,  1920:  289-290.  (20 
entries.     1896-1920.     Regional.) 

2575  Van  Hobpbn,  E.  C.  N.    De  bouw 

van  hetsilur  van  Gotland.  [Delft, 
1910],  161  pp.  (Literature,  11-20. 
122entries.  1745-1909.  Regional.) 

2576  WallAn,  a.    Regime  hydrologique 

du  Dalelf.  Upsala  Univ.,  BuU. 
Geol.  Inst.  8,  1906-07:  70-72. 
(67  entries.  1881-1904.  Re- 
gional.) 

2577  WncAN,    C.       Remarques   sur   le 

cr6tao6  k  Belemnitella  mucronata 
dans  la  Scanie.  Upsala  Univ., 
Bull.  Geol.  Inst.  16,  1919:  31&- 
316.  (21  entries.  1884-1918. 
Regional.) 

See  9,  43,  44,  86,  91,  490,  664,  709. 
1127,  1243,  1289a,  1317,  1443. 
1449,  1452,  1512,  1537,  1641. 
1777,  1785,  1788.  1819. 

See  aUo  FENNOSCANDIA,  LAP- 
LAND, SCANDINAVIA. 
SWITZERLAND. 

2578  *Abni>t,  Heinbigr.  Petrographische 

Studien  in  den  Kontaktsonen  der 
Gneise  und  Kalkgeeteine  im 
Simplongebiete.  Breslau.  1914, 
46  pp.  Sonderabdruck  aus  dem 
Jahresbericht  der  schlesischen 
Gesellschaft  ffkr  vaterl&ndische 
Cultur.  1913.  (Bibl.  through 
text.) 
2578a  Avebubt,  John  Lubbock,  Baron. 
The  scenery  of  Switserland  and 
the  causes  to  which  it  is  due.  N. 
Y.,  1896,  371  pp.  (Works.  367- 
371.  143  entries.  1841-94.  Re- 
gional.) 

2579  BABTHOLMis,  FBANgois.  Contribu- 

tion k  r^tude  des  roches  6rup- 
tives  basiques  eontenues  dans 
le  massif  de  la  Dent  Blanche. 
Lausanne,  Univ.  Lab.  gM., 
BuU.  27, 1920: 91-92.  (47  entries. 
1871-1916.    Regional.) 

2580  Baumbbbobb,    E.       Beitrftge    sur 

Geologic  der  Umgebung  von  Biel 
und  Grenchen.  Naturf.  Gesell. 
Basel,  Verb.  26,  1915:  111-112. 
(20  entries.  1825-1914.  Re- 
gional.) 

2581  Baumbbbobb,  Ebnst,  and  Mbnebl. 

Paul.  Beitrag  sur  Kenntnis  der 
Tertiftrflora  aus  dem  Gebiete  des 
Vierwaldstatter  Sees.      Geneve. 
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1914,  84  pp.  Soe.  paltent.  tuiaie, 
M6m.  40.  (Literature,  17-20. 
68  entries.  1826-1913.  RegioiiAL) 

2582  Baumbbbobr,    E.,    and    Moulin, 

H.  La  06rie  N6ocomienne  a 
Valansin.  Soc.  neuch.  soi.  nat., 
BuU.  20,  1898:  206-210.  (44 
entries.    1835-08.    Recional.) 

2583  Bbck,  Paul.   Geologie  der  Gebirge 

n6rdlich  von  Interlaken.     Bern, 

1911,  100  pp.  Beitr.  ceol.  Karte 
Schweis.  n.  f.  29.  (Literature, 
v-iz.  130  entries.  1773-1911. 
Regioiial.) 

2584  BlObch,  Eduabd.     Zur  Tektonik 

dee  Bchweiserisohen  Tafeljura. 
N.  J.  f.  Min.,  B.  B.  29,  1910: 
667-680.  (231  entries.  1809- 
1909?.      Regional.) 

2585  Blumbnthal,  Mobits.     Der  Cal- 

anda.  Bern,  1912,  48  pp.  Beitr. 
ceol.  Karte  Schweis,  n.  f.  39. 
(Literature,  iv.  14  entries.  1897- 

1912.  Regional.) 

2586  Blumbnthal,   Mobits.      Geologie 

der  Ringel-Segnesgruppe.  Bern, 
1911,  71  pp.  Beitr.  geol.  Karte 
Schweis,  n.  f.  33.  (Literature, 
1-2.  34  entries.  1840-1911. 
Regional.) 

2587  B6HNDBL,  E.    Die  obere  SQsswas- 

sermolasse  in  der  Umgebung  des 
Untersees  (Bodensee).  Baden. 
Geol.  Landesanst..  Mitth.  8, 
1920:  259-260.  (25  entries. 
1857-1913.     Regional.) 

2588  BoNARD,  A.   Etude  p^trographique 

des  roches  6ruptives  du  soubasse- 
ment  oristallin  des  Dents  de 
Mordes-Dents  du  Midi.  Laus- 
anne, Univ.  Lab.  g6ol..  Bull.  1, 
1901:  [76-87].  (35  entries.  1821- 
93.     Regional.) 

2589  Braun,  L.    Geologische    Be- 

schreibung  von  Blatt  Frick 
(1:  25,000)  im  Aargauer  Tafel- 
jura. Naturf.  Gesell.  Basel,  Verb. 
31,     1919-20:     238-242.  (95 

entries.     1821-1920.     Regional.) 

2590  Bbogkmann-Jbbobch,     H.         Die 

fossilen  Pflanaenreste  des 
i^asialen  Delta  bei  Kaltbrunn . . . 
St.  Gallen,  1910, 189  pp.  (Litera- 
ture, 181-187.  91  entries.  1838- 
1908.     Regional.) 

2591  BuxTOBF,  August.     Geologie  der 

umgebung  von  Gelterldnden  im 
Basler  Tafeljura.  Bern,  1901, 
106  pp.  Beitr.  geol.  Karte 
Schweis,  n.  f.  11.  (Literature, 
vii-iz.  50  entries.  1821-1900. 
Regional.) 


♦Not 


2592  BuxTOBF,     August,     ond    oOi^r; 

Geologische  Beschreibung  des 
Weissensteintunnels  und  seiner 
Umgebung.  .  .  .  Bern,  1908, 
147  pp.  Beitr.  geol.  Karte 
Schweis,  n.  f.  21.  (Literature, 
iz-xii.  60  entries.  1838-1907. 
Regional.) 
2592a  BuxTOBF,A[uGU8T]afidol%«rs.  Pro- 
gramm  fflr  die  Ezkursionen  der 
Schweis.  Geologischen  Gesell- 
schaft  in  die  Umgebung  von  Basel, 
das  Qos  du  Doubs  und  den  Kaiser- 
stuhl.  Eologae  Geol.  Helv.,  11, 
1910:300-300.  (44 entries.  1932- 
1910.     Regional.) 

2593  Chbibt,    Pbtbb.    Geologische   Be- 

schreibung des  Klippengebeites 
Stanserhom-Arvigrat  am  Vier- 
waldstattersee.  Bern,  1920, 
62  pp.  Beitr.  geol.  Karte  Schweis, 
n.  f.  12.  (Literature,  v-viii. 
88  entries.  1834-1919.  Regional.) 

2594  Clbbc,  Modbstb.      £tude  mono- 

graphique  des  fossOes  du  Dogger 
de  quelques  gisements  dassiques 
du  Jura  neuchatelois  et  vaudois. 
Geneve,  1904,  108  pp.  Soc. 
paltent.  Suisse,  M^m.  31.  (Litera- 
ture, 106-108.  67  entries.  1812- 
1902.     General.) 

2595  Cloos,  Hans.    Tafel-  und  Ketten- 

land  im  Basler  Jura  und  ihre 
tektonischen  Besiehungen  nebst 
Beitr&gen  sur  Kenntnis  des 
Terti&rs.  N.  J.  f.  Min.,  B.  B.  30, 
1910:  105-107.  (22  entries. 
1867-1908.     Regional.) 

2596  CoBNELius,     H.     P.        t^ber    dir 

Stratigraphie  und  Tektonik  der 
sediment&ren  Zone  von  Samaden. 
Beitr.  geol.  Karte  Schweis,  n.  f. 
45.  1014:  42.  (25  entries.  1839- 
1914.     Regional.) 

2597  Dblhabb,  Wilhblm,  and  Gbbth, 

Hbinbich.  Geologische  Besch- 
reibung des  Kettenjura  8¥nschen 
Reigoldswil  (Baselland)  und 
Oensingen  (Solothurn).  Geol.  u. 
palftont.  Abh.,  11,  hft.  1,  1912: 
93-96.  (81  entries.  1838-1910. 
Regional.) 
2597a  *Desbuib80N8,  LioN.  La  vailed  de 
Binn  (Valais).  fitude  g6o- 
graphique,  g6ologique,  min6ra- 
logique  et  pittoresque.  Paris, 
Lausanne,  1909,  327  pp.  (Bib- 
liographies interspersed.) 

2598  Diblbr,  Carl     Stratigraphie  und 

Tektonik  des  Rotliegenden  und 
der  Trias  beiderseits  des  Rheines 
swischen  Rheinfelden  und  Augst. 
Naturg.  gesell.  Basel,  Verb.  25, 
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1914:  Oa-96.  (41  antries.  1821- 
1918.  Regional.) 
2598a  Faybs,  Julbs.  Deaeription  g6o- 
logique  dee  environs  du  Lode  et 
de  La  chauz  de-Fonds.  Eologae 
Geol.  HelT..  11.  1911:  469-475. 
(116  entries.  1837-1910.  Re- 
gional.) 

2599  Frbi,    Roman.     Monograpbie   des 

Bohweiserisohen  Deckenschot- 
ten.  Bern,  1912, 182  pp.  (Liter- 
ature, iv-viii.  136  entries.  1821- 
1912.     Regional.) 

2600  Fbsi,  Roman.     Ober  die  Ausbreit- 

ung  der  Diluviali^etsoher  in  der 
Sehweis.  Beitr.  geol.  Karte 
Schweis,  n.  f.  41,   1912:  36-38. 

2601  GooABTBN,  Em.,  and  Hauswibth, 

^Walt.  Bibliographie  gfologique 
de  la  Suisse  pour  les  ann^es 
1900  k  1910.  Berne,  1913,  412 
pp.  Mat6r.  carte  gtol.  Suisse, 
n.  B.  40.  (1900-10.  Regional.) 
2601a  GuTXWiLLBR,  A.  Beitrag  sur  Kennt- 
niss  der  Terti&rbUdungen  der 
Umgebung  von  Basel.  Naturf. 
GeseU.  Basel,  Verb.  9,  1890: 
184r-185.  (23  entries.  1824-88. 
Regional.) 

2602  GuTiwiLUBR,    A.        Die    eoeftnen 

SQsswasserkalke  im  Plateaujura 
bei  Basel.  ZQrich,  1906,  [36]  pp. 
Sobw.  pal&ont  GeseU.,  Abb.  32. 
(Literature,  3-4.  32  entries. 
1820-1905.     Regional.) 

2603  GuTSWiLLBB,  A.,  and  Gbbppin,  Ep. 

EIrl&uterungen  sur  Geologiscben 
Karte  von  Basel.  I.  Teil:  Gempen- 
plateau  und  unteres  Birstal  1: 
25,000  (Spesialkarte  Nr.  77). 
ZOrieb,  1916,  56  pp.  Geol. 
Karte  Scbweis,  Erl&ut.  18.  (Lit- 
erature, 8-12.  50  entries.  1819- 
1915.  Regional.) 

2604  Hbim,      Albert.       Geologie     der 

Scbweis.  Band  I.  Leipsig,  1919» 
704  pp.  (Literature,  tbrougb  tbe 
text.     Regional.) 

2605  Hbim,    Albbrt.        Das    S&ntisge- 

birge.  Bern,  1905,  653  pp.  Beitr. 
geol.  Karte  Scbweis,  n.  f.  16. 
(Literature,  12-13.  30  entries. 
1833-1904.        Regional.) 

2606  Hbim,  Arnold.     Monograpbie  der 

Cburfirsten-Mattstock-G  r  u  p  p  e. 
I,  in.  Bern,  1910-16.  Beitr. 
geol.  Karte  Scbweis,  n.  f.  20. 
(Literature,  I,  1-6.  Ill,  573. 
119  entries.  1806-1916.  Re- 
gional.) 

2607  Hbim,    Arnold,   and   Hartmann, 

Adolf.  Untersucbungen  Ober  die 


•Not 


petrolfftbrende  Molaase  der 
Scbweis.  Bern,  1919,  96  pp. 
Beitr.  geol.  Karte  Scbweis. 
Geotecb.  ser.  6.  (Literature,  4, 
18.  26,  41.  43-44,  53.  63.  57 
entries.  1789-1916.  RegionaL) 
260S  Hbim.  Aubbrt,  and  Arnold.  Der 
kontakt  von  gneiss  und  moso- 
Boikum  am  nordrand  des  Aarmas- 
sivs  bei  Erstfeld.  Naturf.  GeseU. 
Zuriob,  Vier.  62,  1917:  450-451. 
(22  entries.  1842-1916.  Re- 
gional.) 

2609  Hbnnt,  Gbrhard.    La  gfologie  dee 

environs  de  Montreuz.  Lau- 
sanne. Univ.  Lab.  gtol..  Bull. 
23,1918:8-12.  (41  entries.  1784- 
1913.     Regional.) 

2609a  *HoRN,  M.  G.  W.  t^ber  die  ladin- 
iscbe  knollenkalk-stuf e  der  Sttdal- 
pen.  Breslau,  1914,  105  pp. 
(Literatumachweis:   88-92.) 

2609b  HuBNB,  F.  von.  Geologiscbe 
Bescbreibung  der  gegend  von 
Liestal  im  Scbweiser  Tafeljura. 
Naturf.  GeseU.  Basel,  Verb.  12, 
1900:  298-299.  (15  entries. 
1821-98.     Regional.) 

2610  Huo,  J.     Geologie  der  ndrdUcben 

Telle  des  Kantons  Ztkricb  und 
der  angrensenden  Landscbaften. 
Bern,  1907,  127  pp.  Beitr.  geol. 
Karte  Scbweis.  n.  f.  15.  (Liter- 
ature, ix-zii.  63  entries.  1776- 
1907.  Regional.) 
Hummel,  K.  L.  Die  Tektonik  des 
Elsgarus,  Berner  Tafeljura.  Na- 
turf. GeseU.  Freiburg  i.  B.,  Ber. 
20,  1914:  77-81.  (88  entries. 
1836-1912.  Regional.) 
Jbannbt,  Alph.  Monograpbie 
g6ologique  des  Tours  d'Al  et 
des  regions  avoisinantee  (Prealpee 
vaudoises).  .  .  .  Berne,  1912- 
18,  701  pp.  Mat^r.  carte  g6ol. 
Suisse,  n.  s.  34.  (Bibl.,  45-60, 
zv-zvi.  427  entries.  1584-1918. 
Regional.) 

2612  Keller,  W.  A.     Die  autoebtbone 

Kreide  auf  Bifertenstock  und 
Selbsanft.  Bern,  1912,  20  pp. 
Beitr.  geol.  Karte  Scbweis.  n.  f. 
42.  (Literature,  20.  14  entries. 
1853-1912.  Regional.) 
2612a  ^Kbmmbruno,  G.  L.  L.  Geo- 
logiscbe Bescbreibung  der  Ket- 
ten  von  VeUerat  und  Moutaer. 
Freiburg  i.  B..  1918. 

2613  Kobniosbbrqbr,   J.     Ober   alpine 

MineraUagerst&tten.  Mftncben, 
1919,  108  pp.  Akad.  Wissensob., 
Mancben.Abb.28.12abt.  (Liter- 
ature, 17-27.  103  entries.  1546- 
1917.     Regional.) 
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2614  LAQOTAiJk,   Hbnbx.    £tade   gfolo- 

gique  de  la  region  de  la  IMle:  La 
D61e,  Noirmont,  Saint-Cergu^t 
Arsier,  Tr^lez.  Nord  de  la  Rippe, 
etc.  1013-17.  Berne,  1920,  39 
pp.  Mat6r.  carte  g6ol.  Suiaee. 
n.  8.  46,  pt.  4.  (Bibl.,  vi.  18  en- 
tries.    1787-1918.    Regional.) 

2615  Lbhnbb,  Ebn»t.  Geologie  der  Um- 

gebung  von  Bretswil  im  nord- 
Bohweiseriaehen  Juragebirge. 
Bern,  1920,  61  pp.  Beitr.  geol. 
Karte  Schweis.  n.  f.  47-11. 
(Literature,  V-VI.  25  entries. 
1870-1916.     Regional.) 

2616  LrrTBBATUB  lur  physiBohen  Landes- 

kunde  Graub&ndene.  Biit  Naoh- 
tr&gen  1910,  1911.  Naturf. 
Gesell.  GraubQndens,  Jahreeh. 
53,  1912:  124-194.  (ea  200  en- 
tries. 1910-11.  Regional.) 
2616a  MfyHLBBBO,  F.  Berioht  fiber  die 
Ezkursionen  der  Schweiaerischen 
geologisohen  geaellsohaft  in  das 
Grensgebeit  swischen  dem  Ket- 
ten-  und  den  Tafel-Jura  .  .  . 
Eologae  Geol.  Helv.,  7,  1902: 
153-55.  (36  entries.  1838-1900. 
Regional.) 

2617  NiooLi,     Paul.     Die     Chloritoid- 

Bchiefer  und  die  sedimentAre 
Zone  am  Nordostrande  des  Gott- 
hardmassives.  Bern,  1912,  93  pp. 
Beitr.  geol.  Karte  Schweis.  n.  f. 
36.  (Literature.  91-93.  87 
entries.     1862-1911.     Regional.) 

2618  Pannbkobk,     J.     J.     Geologisohe 

Aufnahme  der  Umgebung  von 
Seelisberg  am  Vierwaldst&tter- 
see.  Bern,  1905,  25  pp.  Beitr. 
geol.  Karte  Schweis.  n.  f.  17. 
(Literature,  [2].  6  entries.  1829 
-93.     Regional.) 

2619  Pipbboff,  Chb.    Geologie  des  Cal- 

anda  .  .  .  Bern,  1897,  66  pp. 
Beitr.  geol.  Karte  Schweis.  n.  f .  7. 
(Literature,  vii-viii  34  entries. 
1827-95.     Regional.) 

2620  Rabowbxi,  F.    Les  Pr6alpes  entre 

le  Simmental  et  le  Diemtigtal. 
Fasc  I.  Berne,  1920,  130  pp. 
Mat^r.  carte  g6ol.  Suisse,  n.  s. 
35.  (Bibl.,  ,2-9.  219  entries. 
1020-1918.     Regional.) 

2621  RoLLiBB,  Louis.    Geologische  Bib- 

liographie  der  Schweis  fUr  das 
XIX.  Jahrhundert  (1770-1900). 
2  vols.  Berne,  1907-08.  1025 
pp.  Mat^.  carte  g6ol.  Suisse.  29. 
(1770-1900.  Regional.) 
2621a  ^RoLLiBB,  Louis.  Revision  de  la 
Stratigraphie  et  de  la  Tectonique 


♦Not 


de  la  Molasse  an  nord  des  alpes 
en  g6n6ra]  et  de  la  Molasse  sub- 
alpine  Suisse  en  particulier.  Soo. 
Helv.  scL  nat.,  Nouv.  M6m. 
46-1,  1911:3-15. 

2622  Sandbbbo,  C.  G.  S.   £tudes  gtolo- 

giques  sur  le  massif  de  las  Pierre 
a  Voir  (Bas-Valais).  Paris,  1905, 
132  pp.  (BiU.,  11-12.  114  en- 
tries.   1779-1905.    Regional.) 

2623  Sababin,  Crablbb.    Liste  bibliog- 

raphique  des  travauz  oonoemant 
la   g6ologie   de   la   Suisse.  .  .  . 
Aroh.  sci.  phsrs.  nat.: 
1901-1902    (4),   vol.    17,   224-232, 
345-352.      115  entries. 

1903,  vol.  18,  626-632.    91  entries. 

1904,  vol.  23,  311-320.   123  entries. 

1905,  vol.  23,  520-528,  116  entries. 

1906,  vol.  25,  94-104.    143  entries. 

1907,  vol.  26,  564-576.   176  entries. 

1910,  vol.  34,  468-480.   174  entries. 

1911,  vol.  34,  576^588.   173  entries. 

1912,  vol.  37,  180-190.   136  entries. 

1913,  vol.  40,  546-^555.   131  entries. 

1915,  vol.  46,  259-265.    89  entries. 

1916,  (5),  vol.  1.  605-612.  101  en- 
tries. 

(1568  entries.  1901-16.  Regional. 
No  bibliographies  given  for  the 
years  1908,  1909,  1914.) 

2624  *Saba8IN,  Cbarlbb.  Principauz  tra- 

vauz de  g6ologie  Suisse  pendant 
d'ann^e  1900.  (Apergu  som- 
maire.)  Suisse  Universitaire, 
Geneve,  7,  1902:  137-151. 

2625  Sabasin,  Chablbs.     Revue  giolo- 

gique  Suisse  pour  Tanned.  .  .  . 

EclogaeGeol.  Helv.: 
1902,  vol.  7,  601-737. 
1903-1904,   vol.   8,   225-364,  569- 

726. 
1905-1906,  vol.  9,  15»-356,  585- 

756. 
1907-1908,  vol.  10,  293-476.  577- 

724. 
190(^1910,  vol.  11,  121-256,  51»- 

706. 
1911,  vol.  12.  265-451. 
1912-1913,  vol.  13,  5-168,  537-684. 

1914,  vol.  14,  369H177. 
1915-1916,  vol.  15,  1-147,  309-462. 

1917,  vol.  16,  293-366. 
(1902-17.  Regional.) 
For  1898-1901  tee  2627. 

2626  ScBAAD,  Ebnst.  Die  Juranagelfluh. 

Bern,  1908,  51  pp.  Beitr.  geol. 
Karte  Schweis.  n.  f.  22.  (Litera- 
ture, 4-6.  48  entries.  1821-1906. 
Regional.) 
2626a  *ScHABi>T,  Hans.  Coup  d'oeil  sur 
la  g6ologie  et  la  tectonique  des 
Alpes  du  canton  du  Valais.  Bul- 
letin   Sooi4t6    murithienne    dee 
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sciences  naiurelles  du  Valais.  36, 
1908:  340-364. 
2626b  ScHARDT,  H.  Programme  dee 
ezoursioiiB  de  la  Soci6t6  Q6o- 
logique  Suisse  qui  auront  lieu 
dans  le  Jura  auz  environs  de 
NeuchAtel.  (Eologae  Geoi.  Helv., 
6,  1899:  70-73.  (64  entries. 
1862-1899.     Regional.) 

2627  ScHABDT,    H.      Revue   g6ologique 

Suisse  pour  Tannic.  .  .  .   Eologae 

Geol.  Helv.: 
1898-99.  vol.  6,  181-292.  39^-462. 
1900-01.  vol.  7.  6-102,  477-600. 
(1898-1901.     Regional.) 
For  continuation  sm  2625. 

2628  ScHXLUBB.  Walthbb.    Geologisohe 

Untersuchungen  im  ftstlichen  Un- 
terengadin.  I.  Lischannagnippe. 
Naturf.  Gesell.  Freiburg  i.  B.. 
Ber.  14.  1904:  107-110.  (57  en- 
tries.   1837-1903.    Regional.) 

2629  Schmidt.    C.       Bericht   Ober   die 

Eisenersvorr&te  der  Schweis.  In 
Iron  ore  resources  of  the  world. 
I.  1910:  116-118.  123.  127-128. 
130,  131,  133,  136-137,  139. 
(131  entries.  1788-1909.  Re- 
gional.) 

2630  Schmidt,  C,  and  Pbbiswbbk,  H. 

Erl&uterungen  sur  geologischen 
Karte  der  Simplongruppe  in  1: 
50.000.  .  .  .  Zurich,  1908.  72  pp. 
Geol.  Karte  Schweis.,  Erlaut.  6. 
(Literature.  70-71.  21  entries. 
1844-1908.     Regional.) 

2631  ScHNBiDBB.  Rudolf.    Geologic  der 

Schrattenfluh  im  Kanton  Lusern. 
Bern.  1913.  30  pp.  Beitr.  geol. 
Karte  Schweis.  n.  f.  43.  (Litera- 
ture, v-vi.  39  entries.  1781-1912. 
Regional.) 
2631a  ScHUH,  Fb.  Geologische  Beschrei- 
bung  du  Gegend  von  Salgne- 
l^gier  und  Les  Pommerats. 
Deutsch.  geol.  Gesell..  Zeit.  66. 
1914:  69-70.  (23  entries.  1861- 
1911.     Regional.) 

2632  SociiTi  oAolgoiqub  db  Fbancb. 

Liste  des  principales  publications 
concernant  les  regions  visit^es 
par  la  sod^tA  Suisse,  partie  du 
Canton  de  Berne  limitrophe  de 
la  France.  lU  Bull.  3d  ser.  25. 
1897:918-919.  (18  entries.  1832 
-96.   Regional.) 

2633  Spitz,    Aubbbcht,    and    Dthbbn- 

FUBTH,  GOntbb.  Monographic 
der  Engadiner  Dolomiten 
swischen  Schuls.  Scanfs  und  dem 
Stilfserjoch.  Bern,  1915,  235  pp. 
Beitr.  geol.  Karte  Schweis,  n.  f .  44. 


2634 


2635 


2636 


2637 


•Not 


(Literature,  1-10,  234-235.    370 
entries.     1814-1914.     RegionaL) 

Staub,  Rudolf.  Petrographische 
Untersuchungen  im  westlichen 
Beminagebirge.  Naturf.  Gesell. 
ZOrich,  Vier.  60,  1915:  334-336. 
(77  entries.  1839-1914.  Re- 
gional.) 

Staub.  Walthbb.  Geologische 
Beschreibung  der  Gebirg^  swi- 
schen SchAchental  und  Madera- 
nertal  im  Kanton  Uri.  Bern, 
1911.  84  pp.  Beitr.  geol.  Karte 
Schweis.  n.  f.  32.  (Literature, 
vii-viii.  34  entries.  1842-1911. 
Regional.) 
2635a  *SuTBB.  Hans.  Geologische  Unter- 
suchungen in  der  Umgebung  von 
Les  Convers — Vue  des  Alpee 
(Canton  des  Neuch&tel).  Boma- 
Leipsig.  1920.  45  pp.  (Literatur- 
veraeichnis:  43-45.) 

SuTBB,  Rudolf.  Geologic  der  Um- 
^'Sgebung  von  Maisprach  (Schwei- 

^  serischer  Tafeljura).  Naturf. 
Gesell.  Basel.  Verb.  26. 1915: 63- 
64.  (34  entries.  1821-1914.  Re- 
gional.) 

SwiDBBBKi,  Bohdan.  La  partie  oc- 
cidentale  du  massif  de  1*  Aar  entre 
la  Lonsa  et  la  Massa.  . .  .  Berne, 
1919,  68  pp.  Mat^.  carte  g6ol. 
Suisse,  n.  s.  47.  pt.  1.  (Bibl.. 
vir-viii.  75  entries.  1836-1919. 
Regional.) 

Tabnuubb.  Chb.,  and  Gbubbm- 
MANN,  U.  Beitr&ge  sur  Geologic 
des  Unterengadins.  .  .  .  Beitr. 
geol.  Karte  Schweis.  n.  f.  23. 
(Literature,  vii-ix.  90  entries. 
1837-1906.  Regional.) 
2638a  *Tabnuubb,  C,  and  othen.  Notice 
sur  quelques  gisements  m6talli- 
f^es  du  canton  des  Grisons, 
Suisse.  Coire,  1900,  39  pp.  (Con- 
tains bibliographies.) 

VoBSELBB,  Paul.  Morphologic  des 
Aargauer  Tafeljura.  Naturf. 
GeseU.  Basel,  Verb.  29, 1918 :25»- 
263.  (84  entries.  1867-1917. 
Regional.) 

WiLCKBNs,  Otto.  Neuere  Fort- 
schritte  in  der  geologischen  Er- 
forschung  Graubtkndens.  Geol. 
Rundsch.,  3,  1912:  15-17.  (32 
entries.    1905-10.    Regional.) 

See  147,   160,   161,   162,   178,   182. 
183.  188.  191.  195.  226.  754.  848, 
849,    1074,    151  le,    1514a.    1519. 
1801.  2111.  2523.  2525. 
STNOBNITB. 

2641       ScHBBiBEB,  Hbnbico.    Beitrag  sur 
Kenntnis  des  Syngenits.    N.  J.  f . 


2638 


2639 


2640 
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Milk,,  B.  B.  37,  1914:  283-284. 
(19  entries.     1860-1911.      Gen- 
eral.) 
8TUA. 

2642  BiJkNCKBNHOBW,    Max.        Syrien, 

Arabien  und  Meeopotamien. 
Heidelborg,  1914,  159  pp. 
Handb.  reg.  Geol.,  17  heft. 
(Literature,  152-157.  191  entries. 
#      1822-1913.     Regional.) 

2643  FiNCKB,   LuDwio.       Beitrftge   sur 

Kenntniea  der  Gabbro-  und 
Sopentingeeteine  von  Nord-Syr- 
ien.  Deutsch.  geol.  GeeeU., 
Zeit.  50, 1898:  79-81.  (49  entries. 
1838-93.  Regional.) 

2644  Toll,    I.    M.     The    mineral    re- 

sources of  Syria.  Eng.  and  Min. 
Joum.,  112,  1921:  851-852.  (43 
entries.     1886-1920.     Regional.) 

2645  Van  Inobn,  Giiabrt.     Fossils  and 

rocks  collected  in  Syria.  Repr. 
from  "The  Jordan  Valley  and 
Petra"  by  William  I4|bey  and 
Franklin  E.  Hoskins.  ,  N.  Y., 
1905:  ^69-370.  (13  entries. 
1840-91.  Regional.) 
5m  398. 

TALC.  <Se«315,  1740a. 

TANOANTIKA    TERRITORY. 

2646  ToBNAU,   [Fbitz].     Die  nuts^aren 

Mineralvorkommen,  insbeson- 
dere  die  Goldlagerst&tten 
Deutsch-Ostafrikas.  Deutsch. 
geol.  Gesell.,  Zeit.  59,  1907: 
Monat8b.:75.  (12  entries.  1894- 
1906.  Rei^nal.) 
iSe€978. 

TANTALUM.    5e«  2293. 

TASMANIA. 

2647  Reid,  A.   M.     The  Mount  Pelion 

mineral  district.  Hobart,  1919, 
84  pp.  Tasmania  Geol.  Surv., 
BuU.  30.  (Literature,  [4].  3 
entries.  1893-1907.  Regional.) 
2647a  TwELYBTBEBs,  W.  H.  Catalogue 
of  publications  issued  by  the 
government  of  Tasmania,  relat- 
ing to  the  mines,  minerals,  and 
geology  of  the  state  to  31st 
December,  1914.  Hobart,  1915, 
28  pp.  Tasmania  Geol.  Surv., 
Bull.  22.  (306  entries.  1861- 
1914.     Regional.) 

2648  TwBLVBTBBEB,  W.  H.     The  Man- 

gana  goldfield.  Hobart,  1907, 
36  pp.  Tasmania  Geol.  Surv., 
Bull.  1.  (Literature,  [5]-6.  3 
entries.     1869-99.     Regional.) 

2649  TwELVBTBEBs,  W.  H.   The  Scaman- 

der  mineral  district  Hobart,  1911, 
63  pp.  Tasmania  Geol.  Surv., 
Bull.  9.  (Literature,  3-4.  5 
entries.     1861-1897.     Regional.) 


2650  TwBLYBTBBBs,   W.    H.     The   tas- 

manite  shale  fields  of  the  Mersey 
district.  Hobart,  1911,  123  pp. 
Tasmania  Geol.  Surv.,  Bull.  11. 
(Literature,  [4]-10.  18  entries. 
1852-1910.     Regional.) 

2651  TwBLVBTBBBB,  W.  H.,  and  Wabd, 

L.  K.  The  ore-bodies  of  the 
Zeehan  field.  Hobart,  1910,  163 
pp.  Tasmania  Geol.  Surv.,  Bull. 
8.  (Literature,  [7}-8.  15  entries. 
1884-1904.  Regional.) 
See  1590,  2649,  2687,  2823. 
TBCTONIC8. 

2652  KBOiiMBB,    Adolf.        Historische 

Entwicklung  und  Definition  der 
haupts&chlichsten  tektonischen 
Begriffe  in  Bergbau  und  Geolo- 
gie.  Zeit.  f.  prak.  Geol.,  20, 
1912:  249-265.  (120  entries. 
1810-1906.     General.) 

896  186,  187,  189,  192,  318,  658, 
947,  975a,  1088b,  1171,  1177, 
1178,  1180a,  1192,  1204,  1362, 
1402,  1410a,  1510,  1511g,  1920, 
1944,  2209b,  2234,  2340,  2407, 
2408,  2413,  2451.  2551,  2554. 
2584,  2592.  2595,  2596,  2597, 
2599.  2608.  2610a.  2612a,  2626a, 
2786,  2852,  2881,  2886,  2906, 
2909. 

See  aUo  FAULTS.  VOLCANOES 
and    VULCANOLOGY. 
TBBTH. 

2653  OsBOBN,  H.  F.     Evolution  of  mam- 

malian molar  teeth  to  and  from 
the  triangular  type.  N.  Y.,  1907, 
250  pp.  (Bibl.,  240-245.  106 
entries.     1869-1906.     General.) 

2654  Obbobn,  H.  F.     Trituberculy:  a  re- 

view    dedicated     to     the     late 
Professor  Cope.  n.  p.  [1897],  pp. 
993-1016.    (Bibl.,  1015-1016.    17 
entries.     1835-94.     General.) 
TBNNBSSBB. 

2655  CocKBiLL.  Elizabbth.     Bibliogra- 

phy of  Tennessee  geology,  soils, 
drainage,  forestry,  etc.,  with  sub- 
ject index.  Nashville,  1911,  119 
pp.  Tenn.  Geol.  Surv.,  Bull. 
1-B.  (ca  1100  entries.  1819- 
1909.     Regional.) 

2656  Dunbab,  C.  O.     Stratigraphy  and 

correlation  of  the  Devonian  of 
western  Tennessee.  Am.  Joum. 
Sci.,  4th  ser.  46,  1918:  755-756. 
(14  entries.  1855-1914.  Re- 
gional.) 

2657  Glenn,  L.  C.     Underground  waters 

of  Tennessee  and  Kentucky  west 
of  Tennessee  river  and  of  an  adja- 
cent area  in  Illinois.  Washing- 
ton, 1906,  173  pp.  U.  S.  Geol. 
Surv.,  Water-supply  Paper  164. 
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(BiU..  163-164.  50  entries. 
1866-1906.  Regional.) 
2657a  Jabvis,  R.  P.  The  valley  and 
mountain  iron  ores  of  east  Ten- 
nessee. Res.  Tenn.,  2.  no.  9, 
1912:  368-360.  Tenn.  Geol. 
Surv.,  Bull.  2-C.  (8  entries. 
1869-1908.     Regional.) 

2658  PuBOUB,  A.  H.     The  minerals  of 

Tennessee,  their  nature,  uses, 
ooourrenoe,  and  literature.  (Lit- 
erature by  Elisabeth  CoekriU). 
Res.  Tenn.,  3,  no.  4,  1913:  183- 
230.  (412  entries.  1842-1913. 
R^^ional.) 
See  811,  859,  865,  2837,  2920. 

TBPRITB.     <8m2145. 

TBRRA  ROSSA.    iSMl565. 

TBRRACB  FORMATIONS. 

2659  Chaput,    E.     Recherches   sur   les 

terrasses  alluviales  de  la  Loire  et 
de  ses  principauz  affluents.  Lyon, 
1917,  303  pp.  (BiU.,  285-300. 
295  entries.  1827-1916.  Re- 
gional.) 

2660  Dayis,  W.  M.     River  terraces  in 

New  England.  Harvard  Univ. 
Mus.  Comp.  Zool.,  Bull.  38. 
Geol.  ser.  7,  no.  7,  1902:  346. 
(8  entries.    1857-99.     General.) 

2661  FzBHSR,    E.    F.     Terraces    of    the 

West  River,  BratUeboro,  Ver- 
mont. Boston  Soc.  Nat.  Hist, 
Proc.  33,  1906:  42.  (9  entries. 
1846-1904.     Regional.) 

2662  Galdibbi,  Aoostino.    Le  terrasse 

orografiche  dell'alto  Pioentino  a 
nord-est  di  Salerno.  Soc  geol. 
ital.,  BoU.  29,  1910:  111-116. 
(93  entries.  1871-1910.  Gen- 
eral.) 

2663  JuNOBLUTH,  F.  A.     Die  Terrassen 

des  Rheins  von  Andernaoh  bis 
Bonn.  Naturh.  Ver.  preuss. 
Rheinl.,  Verb.  73, 1918: 7-12.  (98 
entries.  1836-1914.  Regional.) 
TBRTIART. 

2664  BucHBB,     Waltbb.    Beitrag    sur 

geologischen  und  palAontologLi- 
chen  Kenntnis  des  jQngeren  Ter^ 
ti&rs  der  Rheinpfals.  Geogn. 
Jahresh.  26,  1913:  3-8.  (184 
entries.  1845-1911.  Regional.) 
See  100,  200.  205,  242.  243,  265, 
272a,  324,  376,  386a,  452,  482. 
489.  543,  546,  547,  590, 600,  785a, 
854,  993, 1002, 1105, 1117a,  1119, 
1140,  1147,  1150,  1167,  1168, 
1186,  1187,  1334,  1383,  1427a, 
1434,  1468,  1495,  1497a,  1507, 
1511e,  1606,  1607,  1612,  1613, 
1625,  1626,  1627.  1629,  1710, 
1778,  1780,  1782,  1794,  1864, 
1947,    1950.    1963,    2058.    2061, 


2085,  2068,  2105,  2122,  2234. 
2248,  2251,  2254,  2289,  2341. 
2346,  2348.  2354.  2417,  2480, 
2492,  2514,  2517,  2526.  2581. 
2595,  2601a,  2798,  2803.  2815, 
2860,  2885,  2902.  2906. 

TBUTOBUROBR  WALD.  See  WEST- 
PHALIA. 

TBXA8. 

2665  Aokinb,    W.    S.     The   Weno   and 

Pawpaw  formations  of  the  Texas 
Ck>manohean.       Austin,    Texas, 

1918,  172  pp.  Texas  Univ.  Bull. 
1856.  (BiU.,  14(^147.  23  entries. 
1869-1920.     Regional.) 

2666  Adkins,  W.  S.,  and  Winton,  W.  M. 

Paleontologioal  correlation  of  the 
Fredericksburg  and  Washita  for^ 
mations  in  north  Texas.    Austin, 

1919,  128  pp.  Texas  Univ.  Bull. 
1945.  (Bibl.,  81-84.  95  entries. 
1834-1919.     Regional.) 

2667  Bakbb,  C.  L.     Geology  and  under- 

ground waters  of  the  northern 
Llano  Estaoado.  Austin,  Texas, 
1915,  225  pp.  Texas  Univ.  Bull. 
1915:  57.  (Bibl.,  36.  16  entries. 
1890-1915.      Regional.) 

2668  GoBOON,  C.  H.     Geology  and  un- 

derground water  of  northeastern 
Texas.  Washington,  1911,  78  pp. 
U.  S.  Geol.  Surv.,  Water  supply 
Paper  276.  (Bibl.,  10-11.  15 
entries.     1888-1909.     Regional.) 

2669  Hbndbbson,  C.  W.     Gold,  silver, 

copper,  lead,  and  sine  in  Texas 
in  1914.  (Mines  report.)  U.  8. 
Geol.  Surv.,  Min.  Res.  1914-1, 
1916:233-238.  (37  entries.  1885- 
1913.     Footnotes.) 

2670  RiCHABDBON,    G.    B.     Description 

of  the  El  Paso  quadrangle,  Texas. 
Washington,  1908,  11  pp.  U.  8. 
Geol.  Surv.,  Geol.  Atlas  166. 
(Bibl.,  11.  12  entries.  1848-1907. 
Regional.) 

2671  SzMONDs,  F.  W.     The  geography  of 

Texas,  physical  and  political. 
Boston,  1905,  237  pp.  (Works, 
v-viii.  36  entries.  1890-1904. 
Regional.) 

2672  SncoNDs,  F.  W.     A  record  of  geol- 

ogy of  Texas  for  the  decade  end- 
ing December  31,  1896.  Texas 
Acad.  SoL,  Trans.  3.  1900:  17- 
296.  (466  entries.  1887-06.  Re- 
gional.) 
2672a  Whitnbt,  F.  L.  Fauna  of  the  Buda 
limestone.  Texas  Acad.  Sci., 
Trans.  12,  1913:  [7].  (20  entries. 
1840-1906.  General.) 
See  218,  414,  628,  655,  740,  850, 
1792,  2016,  2121,  2322,  2379, 
2920. 
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THAUMASITB. 

2673  BuTLBB,  B.  8.,  and  Schallbb,  W. 

T.  Thaumaoite  from  Beaver 
Ck>unty,  Utah.  Am.  Joum.  Sd., 
4th  aer.  31,  1911:  134.  Zeit.  f. 
Kiyst.,  49,  1911:  238.  (11  en- 
tries.     1878-1908.     General.) 

2674  ScHALLBB,    W.    T.     Mineralogioal 

note*.  Series  2.  Washington, 
1912,  116  pp.  U.  8.  Qeol.  Surv., 
BuU.  609.  (Bibl.,  113.  12  en- 
tries.    1878-1911.    General.) 

THBRAUTB.     See  2146. 

THERMAL  SPRINOS.    See  SPRINGS. 

THORIUM.     5eel806. 

THURINOIA. 

2675  *PiLTS,  Ernbt.    Die  GUedening  der 

Trias  bei  Jena.  Eine  Uebersicht 
ftkr  geologisohe  Ezkursionen, 
nebst  einem  Verieichnis  der 
Literatur  fiber  die  Trias  Ost- 
thOringens.  2d.  ed.  Jena,  1906. 
(Literature,    21-24.) 

2676  Wai;thbr,    Kabl.       Beitrftge    sur 

Geologie  und  Palftontologie  des 
ftlteren  Palftosoioums  in  Ost- 
thOringen.  1,  2.  N.  J.  f.  Min., 
B.  B.  24,  1907:  22(^237.  (122 
entries.  1813-1906.  Regional.) 
TIBET. 

2677  Hatdbn,  H.  H.     The  geology  of 

the  provinces  of  Tsang  and  "0 
in  central  Tibet.  India  Geol. 
Surv.,  Mem.  36-11,  App.  B. 
1907:  71-72.  (26  entries. 
1800-1906.  Regional.) 
TIMOR. 

2678  Wannbb,  J.     Geologie  von  West- 

timor.     Geol.  Rundsch.,  4,  1913: 
13d-160.   (22  entries.  1866-1912. 
Footnotes.) 
See  234,  663,  986,  1794. 
TIH  AND  TIH  ORBS. 

2679  Bancboft,    Howland.       The   tin 

situation  in  Bolivia.  Am.  Inst. 
M.  E.,  IVans.  47,  1914:  189.  (9 
entries.     1891-1913.     Regional.) 

2680  CoLUBB,  A.  J.    The  tin  deposits  of 

the  York  region,  Alaska.  Wash- 
ington, 1904,  61  pp.  U.  S.  GeoL 
Surv.,  Bull.  229.  (Bibl.,  66-67. 
24  entries.   1814-1903.  General.) 

2681  Davixs,  G.  M.  Tin  ores.  Imp.  Inst. 

Mon.  Tin  ores,  1919:  100-111. 
(227  entries.  1881-1918.  Gen- 
eral.) 

2682  Fawnb,  Stdnbt.     Tin  deposits  of 

the  world,  with  a  chapter  on  tin 
smelting.  3d  ed.  London,  n.  d. 
306  pp.  (Bibl.,  297-301.  63  en- 
tries.    1877-1909.     General.) 


*  Not  seen. 


2683  Fbboubon,  H.  G.,  and  Batbman, 

A.  M.  Geologic  features  of  tin 
deposits.  Econ.  GeoL,  7,  1912: 
267-262.  (102  entries.  1866- 
1911.    Select.) 

2684  Hb88,  F.  L.  Tin.  U.  S.  Geol.  Surv., 

Min.  Res.  1908-1, 1909: 776-779. 

(33  entries.     1906.     General.) 
2684a    Hb88,  F.  L..  and  Eva.  BibUography 

of  the  geology  and  mineralogy  of 

tin.    Washington,  1912,  408  pp. 

Smith,    Misc.    Ck>ll.    68,   no.   2. 

(Bibl.,    19-240.       1701    entries. 

1630-1910.     General.) 
2688      Hbbs,  T.  L.,  and  -CIbaton,  L.  C. 

The  occurrence  and  distribution 

of  tin.    U.  8.  Geol.  Surv.,  Bull. 

260,  1906:  182-187.    (94  entries. 

1838-1906.     General.) 

2686  Knopf,  Aoolpb.   Tin.   U.  8.  Geol. 

Surv.,  Min.  Res.  1916-1.  1919: 
621-622.  (18  entries.  1897-1917. 
Regional.) 

2686a  *RuBB,  Jan.  Over  het  verwerken 
van  tinertsen.  Den  Haag,  1913, 
131  pp.  (Opgave  der  geraad- 
pleegde  litteratur:  9.) 

2686b  Stslsnbb,  A.  W.  Die  Silber-rin- 
neralagerst&tten  Bolivias.  Ein 
Beitrag  sur  Naturgeschichte  des 
Zinnerses.  Deutsch.  geol.  Gesell., 
Zeit.  49,  1897:  <^7.  (20  entries. 
1691-1891.     Regional.) 

2687  Wabd,  L.  K.   The  tin  field  of  north 

Dundas.  Hobart,  1909,  166  pp. 
Tasmania  Geol.  Surv.,  Bull.  6. 
(Literature,  4-6.  8  entries.  1893- 
1906.  Regional.) 
iSee  118,  467,  1104a,  1740a,  2476, 
2706,  2833a. 
TITAFIUM. 

2688  Watbon,  T.  L.,  and  Tabbb,  Stb- 

PHBN.    Geology  of  the  titanium 

and  apatite  deposits  of  Virginia. 

Charlottesville,    1913,      308  pp. 

Va.    Geol.    Surv.,    Bull.    III-A. 

(BiU.,    290-297.       200    entries. 

1796-1912.     General.) 
i8ee2293. 
TOGO.    iSee  107. 
TOURMALINS. 

2689  [WoBOBiSFF,  V.   J.]      [Krystallog- 

raphische  Studien  fiber  Turmalin 
von  Ceylon  und  einigen  anderen 
Vorkommen.]  Russ.  k.  min. 
GeseU.,  Verb.  2d  ser.  39.  1902: 
46-49.  (68  entries.  1862-1900. 
General.) 

TRACHTDOLBRITS.     See  2146. 

TRACHTTB  AND  QUARTZ  PRSB  POR. 
PHTRT.     5ee2146. 

TRANSVAAL. 

2690  Bbouwbb,   H.  A.      Oorsprong  en 

samenstelUng  der  transvaalsobe 
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nephelieiuyeiiieteii.  'b  Graven- 
hace,  [1910?].  180  pp.  (Litera- 
ture, 17d-178.  27  entries.  1874- 
1909.     Regional.) 

2691  DuToiT,  A.L.  The  geology  of  part 

of  the  Transkei.  An  explanation 
of  Sheet  27  (Cape).  (Madear- 
Umtata.)  Pretoria,  1917,  32  pp. 
Union  8.  Afr.  Geoi.  Surv.  (Bibl., 
28.  6  entries.  1908-16.  Re- 
gional.) 

2692  Hall,  A.  L.     The  geology  of  the 

Barberton  gold  mining  dietrict 
including  adjoining  portions  of 
northern  Swaiiland.  Pretoria, 
1918,  347  pp.  Union  8.  Afr., 
Geol.  Surv.,  Mem.  9.  (Bibl., 
(3251-327.  60  entries.  1887- 
1917.     Regional.) 

2693  Hall,  A.  L.     The  geology  of  the 

country  round  Belfast.  An  ex- 
planation of  Sheet  16  (Belfast). 
Pretoria,  1918,  [57]  pp.  Union  S. 
Afr.,  Geol.  Surv.  (BiW.,  [57]. 
18  entries.  1897-1918.  Regional.) 

2694  Hall,  A.  L.     The  geology  of  the 

country  south-west  of  Lyden- 
burg.  An  explanation  of  Sheet  11 
(Lydenb\irg.)  Pretoria,  1913,  38 
pp.  Union  S.  Afr.  Geol.  Surv. 
(Bibl.,  [35].  9  entries.  1906-11. 
Regional.) 

2695  Hall,  A.  L.     The  geology  of  the 

Haenertsburg  goldfields  and  sur- 
rounding country.  An  explana- 
tion of  Sheet  13  (Olifants  River). 
Pretoria,  1914,  62  pp.  Union  S. 
Afr.  Geol.  Surv.  (BiU.,  [591-60. 
18  entries.    1904-14.    Regional.) 

2696  Hall,  A.  L.     The  geology  of  the 

Murchison  Range  and  district. 
Pretoria,  1912,  186  pp.  Union  S. 
Afr.  Geol.  Surv.,  Mem.  6.  (Bibl. 
175.  7  entries.  1898-1906.  Re- 
gional.) 

2697  Hall,  A.  L.     The  geology  of  the 

Pilgrims  Rest  gold  mining  dis- 
trict. Pretoria,  1910,  158  pp. 
Transvaal  Geol.  Surv.,  Mem.  5. 
(Bibl.,  145-147.  40  entries 
1873-1909.     Regional.) 

2698  Hall,  A.  L.,  and  Humphbbt,  W.  A. 

The  geology  of  the  country  round 
Zeerust  and  Mafeking  including 
the  Malmani  goldfields  and  the 
lead  and  sine  deposits  south  of 
Zeerust.  An  explanation  of  Sheet 
5  (Zeerust)  and  Sheet  6  (Mafe- 
king). Pretoria,  1910,  50  pp. 
Transvaal  Geol.  Surv.  (Bibl., 
[49]-50.  16  entries.  1874-1908. 
Regional.) 

2699  HuMPHRET,  W.  A.    The  geology  of 

Rustenburg  and  the  surrounding 


district.  An  explanation  of  Sheet 
4  (Rustenburg).  Pretoria,  1908, 
22  pp.  Transvaal  Geol.  Surv. 
(Bibl..  22.  17  entries.  1854- 
1907.     Regional.) 

2700  HuMPHBET,  W.  A.    The  geology  of 

the  country  northwards  from 
Zeerust.  An  explanation  of  Sheet 
9  (Marico).  Pretoria,  1911,  30 
pp.  Union  S.  Afr.  Geol.  Surv. 
(Bibl.,  [27].  10  entries.  1904-10. 
Regional.) 

2701  HuMPHRXT,  W.  A.    The  geology  of 

the  Pilandsberg  and  the  sur- 
rounding country.  An  explana- 
tion of  Sheet  12  (Pilandsberg). 
.  .  .  Pretoria,  1914,  32  pp. 
Union  S.  Afr.  Geol.  Surv.  (Bibl.. 
29-30.  19  entries.  1904-11. 
Regional.) 

2702  Ktnaston,  H.     The  geology  of  a 

portion  of  the  Bushveld  north 
of  Pretoria.  An  explanation  of 
Sheet  No.  2  (Pienaars  River). 
Pretoria,  1907,  28  pp.  Transvaal 
Geol.  Surv.  (Literature,  28.  9 
entries.     1895-1907.     Regional.) 

2703  Ktnaston,  H.     The  geology  of  the 

country  surrounding  Pretoria. 
An  explanation  of  Sheet  1. 
Pretoria,  1907,  38  pp.  Transvaal 
Geol.  Surv.  (Literature,  37-38. 
28  entries.  1897-1906.  Regional.) 

2704  Ktnaston,    H.,    and    Humphbbt, 

W.  A.  The  geology  of  the  north- 
ern portions  of  the  districts  of 
Marico  and  Rustenburg.  An 
explanation  of  Sheet  No.  14 
(Witfontein)  and  Sheet  No.  15 
(Crocodile  Pools).  Pretoria, 
1920,  38  pp.  Union  S.  Afr. 
Geol.  Surv.  (Bibl.,  23,  38.  15 
entries.     1904-12.     Regional.) 

2705  Ktnaston,  H.,  and  Mbllob,  E.  T. 

The  geology  of  the  country  round 
Warmbaths  and  Nylstroom  in- 
cluding the  Rooiberg  tlnfields. 
An  explanation  of  Sheet  10  (Nyl- 
stroom). Pretoria,  1912,  52  pp. 
Union  S.  Afr.  Geol.  S\irv.  (Liter- 
ature, [49]-50.  21  entries.  1898- 
1910.     Regional.) 

2706  Mbllob,  E.  T.     The  geology  of  the 

neighbourhood  of  Middelburg, 
and  of  the  country  westwards  as 
far  as  Bronkhorst  Spruit.  An 
explanation  of  Sheet  3  (Middel- 
burg). Pretoria,  1907,  30  pp. 
Transvaal  Geol.  Surv.  (Liter- 
ature, 30.  18  entries.  1896- 
1907.     Regional.) 

2707  Mbllob,   E.   T.     The  geology  of 

the  Transvaal  coal-measures  with 
special  reference  to  the  Witbank 
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coal-field.  Pretoria,  1906,  60  pp. 
Transvaal  Geol.  Surv.,  Mem.  3. 
(Literature,  66-68.  29  entries. 
1887-1906.     Regional.) 

2708  Mbllob,   E.   T.     The  ceolosy  of 

the  Witwatersrand.  An  explana- 
tion of  the  geological  map  of  the 
Witwatersrand  goldfield.  Pre- 
toria, 1917,  46  pp.  Union  S.  Afr. 
Geol.  Surv.  C^iterature,  (43M6. 
63  entries.  1891-1916.  Re- 
gional.) 

2709  MoLBNOBAAFF,  G.  A.  F.    GMogie 

de  la  r6publique   Sud-Afrieaine 
du  Transvaal.   Soc.  g6ol.  France, 
Bull.  4th  ser.  1,  1901:  90-02.   (64 
entries.     1866-99.     Regional.) 
See  841,  1690,  1722. 

TRANSYLVANIA.     See    RUMANIA. 

TRANSTLYANIAN  ALPS.    See   172. 

TRAVERTINE. 

2710  Emio,  W.  H.     Travertine  deposits 

of  Oklahoma.      Norman,    1917, 
76  pp.     Okla.  Geol.  Surv.,  Bull. 
29.      (Bibl.,  74-76.     45  entries. 
1827-1916.     General.) 
TRSPOSTOMATA. 

2711  Lbb.  G.  W.     The  British  Carbonif- 

erous Trepostomata.  London, 
1912.  195  pp.  Gt.  Brit.  Geol. 
Surv.,  Mem.  Pal.  1,  pt.  3.  (Bibl., 
189-193.  57  entries.  183(^1910. 
General.) 
TRIASSIC. 

2712  DiBNBB,     Carl.         Die    marinen 

Reiohe  der  Triasperiod.  Akad. 
Wissensch.  Wien,  Denk.  92, 
1916:  405-549.  (361  entries. 
1845-1914.   General.) 

Frbntzbn,  Kubt.  Die  Flora  des 
Buntsandsteins  Badens.  Baden 
Geol.  Landesanst,  Mitth.  8, 1915: 
153-154.  (38  entries.  1838-1912. 
Regional.) 

Smith,  J.  P.  The  comparative 
stratigraphy  of  the  marine  Trias 
of  western  America.  Cal.  Acad. 
Sci.,  Proc.  3d  ser.  1,  1904:  40^ 
411.  (42  entries.  1846-1903. 
Regional.) 

See  128,  136,  196,  368,  388,  392, 
418,  424,  425,  429,  438,  443,  488, 
634,  665,  804,  805,  930,  931,  932, 
980.  983,  1039,  1050,  1052,  1124, 
1126,  1135,  1229,  1280,  1334, 
1335,  1357,  1373,  1393,  1399. 
1400,  1418,  1435,  1502,  1516. 
1557,  1653,  1787,  1855,  1860, 
1948,  2093,  2234,  2294,  2306, 
2311,  2425,  2457,  2508,  2516, 
2598,  2675,  2812,  2901. 
TRILOBITBS. 

2715      BuBLiNO.  L.  D.     Protichnites  and 
Climactichnites;  a  critical  study 


2713 


2714 


of  some  Cambrian  trails. 
Journ.  Sd..  4th  ser.  44, 1917: 397- 
398.  (44  entries.  1851-1908. 
General.) 

2716  KzNosLBT,   J.   S.   The   systematic 

position  of  the  trilobites.  Am. 
Geol.,  20,  1897:  38.  (13  entries. 
1880-97.  General.) 

2717  PoMFBCXJ,   J.    F.     Ueber   Calym- 

mene  Brongniart.  N.  J.  f.  Min., 
1898-1;  187-250.  (126  entries. 
1822-97.     Footnotes.) 

2717a  Ratmond,  P.  E.  The  appendages, 
anatomy  and  relationships  of 
trilobites.  Conn.  Acad.  Arts  and 
Sd..  Mim.  7,  1920:  163-69.  (128 
entries.    1759-1919.    General.) 

2717b  Ratmonp,  P.  E.  A  new  Ceraurus 
from  the  Chasy.  N.  Y.  State 
Mus.,  Bull.  189,  1916:  142-143. 
(30 entries.  1872-1915.  General.) 

2718  Raymond.  P.  E.     The  trilobites  of 

the  Chasy  limestone.  Carnegie 
Mus.  Pittsburgh,  Ann.  3,  1906- 
06:  383-384.    (15  entries.    1842- 

1902.  General.) 

2718a  RicHTBB,  Rupolf.  Bdtr&ge  sur 
Kenntnis  devonischer  Trilofaiten. 
3.  Bdtrag.  Senckenb.  naturf. 
Geaell..  Abh.  37.  hft.  3,  1920: 
21(^218.  (78  entries.  1834-1919. 
General.) 

2718b  RuBDBMANN,  Rudolf.  The  cepha- 
lic suture  lines  of  Cryptolithus 
(Trinudeus  Auct.).  N.  Y.  State 
Mus.,  Bull.  189,  1916:  148.  (11 
entries.      1852-1915.      General.) 

2719  ScHUMACRBB.    Rbinhold.       Vber 

Trilobitenreste  aus  dem  Unter- 
karbon  im  68tlichen  Tdl  des 
Rossbergmasnvs  in  den  SQdvoge- 
sen.  Deutsch.  geol.  Gesdl.,  Zeit. 
55,1903:433.   (16  entries.      1836 

1903.  General.) 

2720  Walcott,  C.  D.     Cambrian  geol- 

ogy and  paleontology.  No.  6^— 
Olenellus  and  other  genera  of  the 
Mesonaddae.  Washington,  1910. 
Smith.  Misc.  0)U.  53,  no.  6. 
Publ.  1934.  (Bibl.,  372-378.  102 
entries.      1844-1910.      General.) 

2721  Wbllbb.  Stuabt.     The  paleontol- 

ogy of  the  Niagaran  limestone  in 
the  Chicago  area.  The  Trilobita. 
Chicago  Acad.  Sci.,  Bull.  4-II, 
1907:  181-184.  (66  entries. 
1825-1903.     Regional.) 

2722  Wbstbboabd,  A.  H.     Index  to  N. 

P.  Angden's  Palaeontologia 
Scandinavica  with  notes.  Lund, 
1910.  48  pp.  Lunds  geol.  fftltk., 
Meddd.  B.  5.  (BiU.,  8-10.  49 
entries.  1846-1910.  Regional.) 
5^607,1082. 


Digitized  by 


Goo^^ 


174 


CATALOGUE  OF  PUBLISHED  BIBLIOGRAPHIES 


TRIHIDAD. 

2723  Cadman,  John.    Mineral  resources 

of  Trinidad.  Inst.  M.  E.,  Trans. 
36.  1908:  476.  (21  entries.  178»- 
1907.     Regional.) 

2724  GUPPT,  R.  J.  L.     The  growth  of 

Trinidad.     Canad.  Inst.,  Trans. 
8,  1906:    148-149.     (72  entries. 
1819-1904.     Regional.) 
TRIPOLL 

2725  Ladoo,   R.   B.      The  mining  and 

preiMtfation  of  tripoli.  U.  S.  Bur. 

Mines.       Repts.    Invest.    Nov. 

1920,    no.    2190.       (13    entries. 

1894-1917.     Regional.) 
See  aUo  LIBYA. 
TRIPOUTANIA.    5e«  LIBYA. 
TUKOSTBN. 

2726  Qbobqb,  R.  D.  The  main  tungsten 

area  of  Boulder  county  .Colorado. 
O>lo.  Geol.  Surv.,  Rept.  1,  1909: 
96-103.  (127  entries,  n.  d.  Gen- 
eral.) 

2727  Hbss,  F.  L.  Tungsten.   U.  8.  Geol. 

Surv.,  Min.  Res.  1916-1,  1919: 
801-803.  (42  entries.  1888-1917. 
Regional.) 

2728  Rastall,  R.  H.,  and  Wiuoookbon, 
-    W.  H.  Tungsten  ores.  Imp.  Inst. 

Mon.  Tungsten  ores,  1920: 77-^80. 
(138  entries.  1904-18.  Regional.) 

2729  RuBBL,  A.  C.   Tungsten.    Tucson, 

Arisona,  1916-16,  11  pp.  Aria. 
Bur.  Mines.,  Bull.  11.  Min.  tech. 
6.  (19  entries.  1911-13.  Gen- 
eral.) 

2730  RuNNBB,  J.  J.,  and  Habtmann,  M, 

L.  The  occurrence,  chemistry, 
metallurgy  and  uses  of  tungsten 
with  special  reference  to  the 
Black  Hills  of  South  Dakota  .  .  . 
including  a  bibliography  of  tung- 
sten, by  M.  L.  Hartmann.  Rapid 
Gity,  1918,  pp.  160-266.  S.  Dak. 
Sch.  Mines,  BuU.  12.  (1328 
entries.   1674-1918.    General.) 

2731  Van  Waobnbn,  H.  R.  Tungsten  in 

Colorado.  Colo.  Sch.  Mines,  BuU. 
3,  no.  2,  1906:  166-169.  (102  en- 
tries,    n.  d.     Greneral.) 

2732  Walkbb,   T.   L.      Report  on  the 

tungsten  ores  of  Canada.  Ot- 
tawa, 1909,  66  pp.  Canada  Dept. 
Mines,  Mines  Br.  26.  (BiU.,  48- 
60.  29  entries.  1893-1908.  Re- 
gional.) 
See  200,  1096.  2293,  2898.  2899. 

Tt/inCATA. 

2732a  Jackbl,  O.  tJ^ber  fragUche  Tuni- 
oaten  aus  dem  Perm  Siciliens. 
Palftont.  Zeit..  2,  1918:  73-74. 
(11  entries.  1818-1912.  General.) 

•Not  seen.. 


TUNIS. 

2733  ^Bbbolshbimbb,  V.     Index  g6n6rat 

des  mines  de  Tunisie.  Tunis, 
1909,  166  pp.  (Bibl.,  138-143.) 
2733a  PninriNQTriARB,  L.  fitude  g6olo- 
gique  de  la  Tunisie  oentrale. 
Paris,  1903,  359  pp.  (Bibl..  [3]- 
10.  187  entries.  1830-1902. 
Regional.) 

2734  Rbutbr.  Robbbt.     Les  ressouroes 

min6rales  de  la  Tunisie.    Nancy, 
1913.344  pp.   (Bibl..i^-x.  60  en- 
tries.   1879-1912.    Regional.) 
See  667.  1231.  2160a.  2164. 

TURKBT.      See  1641,  2009b. 

TURQUOISB. 

2735  PoouB,  J.  E.     The  turquoise.     A 

study  of  its  history,  mineralogy, 
geology,  ethnology,  archaeology, 
mythology,  folklore,  and  tech- 
nology. Nat.  Acad.  Sd.,  Mem.  12. 
pt.  2.  1916:  136-164.  (344  en- 
tries.    1300-1912.    General.) 

2736  Zalznski.  E.  R.    Turquoise  in  the 

Burro  Mountains.  New  Mexico. 
Econ.  Geol..  2.  1907:  492.     (11 
entries.     1868-1904.     Select.) 
TURTLES. 

2737  Hat.  O.  P.    Chelonia.    Geol.  Soc. 

Am..  Bull.  23.  1912:  219-220. 
(60  entries.    1902-11.    General.) 

2738  Hat.  O.  P.    On  the  group  of  fossil 

turtles  known  as  the  Amphiche- 
lydia;  ¥nth  remarks  on  the  origin 
and  relationships  of  the  sub- 
orders, superiamilies.  and  fami- 
lies of  Testudines.  Am.  Mus. 
Nat  Hist..  Bull.  21,  1906:  174- 
176.  (36  entries.  1881-1905. 
General.) 

2739  Vbbsltttb.  J.   ttber  die  Phylogenie 

des  Pansers  der  Schildkr6ten  und 
fiber  die  Verwandtschaft  der 
Leder8childr6te  (Dermochelys 
coriacea.)  Pal&ont.  Zeit..  1. 1914: 
346-347.  (37  entries.  1889-1914. 
General.) 

2740  WiBLAND.  G.  R.     Revision  of  the  . 

Protostegidae.  Am.  Joum.  Sci.. 
4th  ser.  27.  1909:  129-130.  (17 
entries.    1872-1908.    General.) 

2741  WzBLAND.  G.  R.   The  skull,  pelvis. 

and  probable  relationships  of  the 
huge  turtles  of  the  genus  Arche- 
lon  from  the  Fort  Pierre  Creta- 
ceous of  South  Dakota.  Am. 
Joum.  Sd..  4th  ser.  9.  1900:  260- 
261.  (15  entries.  1872-98.  Gen- 
eral.) 

TYROL.    See  AUSTRIA.  ITALY. 

UKRANIA. 

2742  ^Pbusxvzo.  A.  Literatur  Ober  Podo- 

lien.  Soc.  nat.  Podolie.  M6m.  2, 
1913: 171-179. 
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2743  *Pbu8BVIC,  A.    [NaturwisBenschaft- 

liche  Bibliographie  Podolieno.] 
Soc.  nat.  PodoUe,  M6in.  1,  1012: 
99-144. 

2744  SiBMiBADCKi,  Job.  yon.    Die  paUk- 

osolisohen     Gebilde     Podoiiena. 
Beitr.  Palftont.  Oeeterr.-Ung.  19, 
1906:    284^286.       (120    entries. 
1720-1899.     General.) 
UNDERGROUND  WATBR8. 

2745  Andbimont,  RbnA   d',  and    Fbai- 

PONT,  Chablbb.  Sur  quelques 
ph^nom&nes  dus  a  la  circulation 
de  Teau  dans  les  rochee.  Soo. 
86ol.  France,  Bull.  4th  eer.  17, 
1917:  81.  (9  entries,  n.  d.  Gen- 
eral.) 

2746  Baldwin-Wmbman,    W.    R.     The 

influence  of  pressure  and  porosity 
on  the  motion  of  sub-surface 
water.  Geol.  Soc.  London,  Q.  J. 
63,  1907:  103-104.  (30  entries. 
1832-1906.  General.) 
2746a  Caicacho,  Hebibbbto.  Las  aguas 
subterraneas  en  Tlanalapan,  Dto. 
de  Apan,  e.  de  Hidalgo,  informe 
acerca  de  las  aguas  subterraneas 
del  valle  de  Tecamaohaloo  o  Val- 
sequillo,  e.  de  Puebla.  MWco, 
1920.  54  pp.  Mesdoo  Inst,  geol.. 
An.  8.  (BiU.,  37-38.  8  entries. 
1894-1918.     Regional.) 

2747  Dole,  R.  B.     Use  of  fluorescein  in 

the  study  of  underground  waters. 
U.  8.  Geol.  Surv.,  Water-supply 
Paper  160,  1906:  83-85.  (69 
entries.     1882-1903.     General.) 

2748  Foubnibb,  E.     £tudes  sur  les  pro- 

jects d'alimentation  le  captage, 
la  recherche  et  la  protection  des 
eauz  potables.  France  Serv. carte 
g«ol.,  BuU.  94-t.  14  (1902-03): 
25-30.  (178  entries.  1546-1902. 
General.) 

2749  FuLLBB,  M.  L.     Bibliographic  re- 

view and  index  of  papers  relating 
to  underground  waters  pub- 
lished by  the  United  States  Geol- 
ogical Survey.  1879-1904.  Wash- 
ington, 1905,  128  pp.  U.  S.  Geol. 
Surv.,  Water-supply  Paper  120. 
(628  entries.  1879-1904.  Re- 
gional.) 

2750  FuLLBB,  M.  L.,  and    othert.    Bib- 

liographic review  and  index  of 
underground-water  literature 
published  in  the  United  States 
inl905.  Washington,  1906,  130 
pp.  U.  8.  Geol.  Surv.,  Water- 
supply  Paper  163.  (721  entries. 
1905.     Regional.) 


♦Not 


2751  FuLLBB,  M.  L.     Hydrologio  work 

in  eastern  United  States  and 
publications  on  ground  waters. 
U.  S.  Geol.  Surv.,  Water-supply 
Paper  145,  1905:  24-29.  (76  en- 
tries.    1883-1905.     Regional.) 

2752  FuLLBB,  M.  L.  Work  of  the  eastern 

section  of  hydrology  in  1905, 
and  publications  relating  to 
underground  waters.  U.  8.  Geol. 
Surv.,  WateMupply  Paper  160, 
1906:1-8.  (128  entries.  1904-05. 
Regional.) 

2753  Mabtbl,  E.  A.    La  8p414ologie  au 

XXe  si^de.  Revue  et  bibliog- 
raphie  des  recherches  souterraines 
de  1901  k  1905.  Spelunea  6, 1905- 
1906,  no.  41.  L  France:  1-192; 
Nos.  42-43.  II.  Europe,  Africa. 
America,  Asia,  Oceanioa:  196- 
450.  Nos.  44-46,  Sp^l^iogie 
appliqu4e  aux  sciences;  453-810. 
(1901-05.     Regional.) 

2754  Mbinbbb,  O.  E.     Bibliography  and 

index  of  the  publications  of  the 
United  States  Geological  Survey 
relating  to  ground  water.  Wash- 
ington, 1918,  169  pp.  U.  8.  Geol. 
Surv.,  Water-supply  Paper  427. 
(454  entries.  188(^1918.  Re- 
gional.) 

2755  Slichtbb,  C.  8.    List  of  papers  on 

the  motion  of  ground  waters  and 
related  topics.  U.  8.  Geol.  Surv., 
Ann.  Rept.  19,  1897-98:  381-384. 
(77  entries.  1816-86.  General.) 
See  267,  302,  340,  471,  586,  595. 
647,  799,  1024,  1058,  1064,  1065, 
1067,  1068,  1456,  1465,  1500, 
1542,  1546,  1744,  1809,  1889, 
1967,  2322,  2657,  2667,  2668, 
2862. 

UNOAYA.     See   2279. 

UNOULATA. 

2756  DiBTBZCH,  W.  O.    Ober  die  Hand 

und  den  Fuss  von  Dinotherium. 
Deutsch.  geol.  Gesell.,  Zeit.  68, 
1916:  Monatsb.:  53.  (15  entries. 
1854-1911.     General.) 

2757  Holland,  W.  J.,  and  Pbtbbson, 

O.  A.  The  osteology  of  the 
Chalicotheroidea  ynth  special  ref- 
erence to  a  mounted  skeleton  of 
Moropus  elatus  Marsh,  now 
installed  in  the  Carnegie  Mu- 
seum. Carnegie  Mus.  Pittsburgh, 
Mem.  3,  no.  2,  1914:  378-406. 
(109  entries.  1825-1913.  Gen- 
eral.) 

2758  Janbnbch,   W.     Die  Proboscidier* 

SohAdel  der  Trinii-Expeditions- 
Sammlung.  In  Selenka,  Lenore. 
Die     Pitheoanthropus-SchichtM 
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auf  Java.  Leipsig,  1911: 195.  (18 
entries.     1880-1908.     Regional.) 

2759  Mabtin,  K.     Ueberreste  vorwelt- 

lieher  Probooddier  von  Java 
and  Banka.  Leiden.  Geol.  R. 
Mus..  Samml.  4.  1884-1889: 
22-24.  (33  entries.  182»-83. 
Regional.) 

2760  Newton,  E.  T.     Records  of  Brit- 

ish fossil  Elk-remains.  Geol. 
Soc.  London,  Q.  J.  69,  1903:  88- 
89.  (18  entries.  1832-98.  Re- 
gional.) 

2761  OsBORN,  H.  F.     Evolution  of  the 

Amblypoda.  Part  I.  Taligrada 
and  Pantodonta.  Am.  Mus.  Nat. 
Hist..  Bull.  10,  1898:  217-218. 
(14  entries.  1877-98.  General.) 

2762  OsBORN,  H.  F.     The  four  phyla  of 

Oligocene  Titanotheres.  Am. 
Mus.  Hist.,  Bull.  16,  art.  8,  1902: 
108-109.  (Gentries.  1887-1902. 
General.) 

2763  Pbtsrson,  O.  A.     Principal  liter- 

ature with  reference  to  new  fam- 
ilies, genera,  species,  and  sub- 
species of  fossil  Artiodactyle  of 
the  past  ten  years.  Geol.  Soc. 
Am.,  Bull.  23,  1912:  168-178. 
(107  entries.  1899-1911.  Gen- 
eral.) 

2764  Peterson,  O.  A.   A  revision  of  the 

Entelodontidae.  Carnegie  Inst. 
Pittsburgh,  Mem.  4,  1909:  149- 
156.  (99  entries.  1848-1909. 
General.) 

2765  PoNTiBR,  G.    Sur  une  esp^ce  nou- 

velle  de  Paleomastodon  (Paleo- 
mastodon  Barroisi).  Soc.  g6o]. 
Nord,  Ann.  36,  1907:  133.  (6 
entries.    1901-06.    Regional.) 

2766  Scott,    W.    B.       The   Selenodont 

Articodactyles  of  the  Unita 
Eocene.  Wagner  Inst.  Sci., 
Trans.  6,  1899:  121.  (18  entries. 
1809-98.     General.) 

2767  Wagner,  Gborqe.      Observations 

on  PlatygonuB  compressus  Le 
Gonte.  Joum.  Geol.,  11,  1903: 
782.  (15  entries.  1848-1903. 
General.) 

UNION  OF  SOUTH  AFRICA.     See  314. 
8e€  also  Constituent  statee,  «.  g, 
NATAL.  TRANSVAAL. 

UNITED  STATES. 

2768  Blackwbldbb,    Eliot.        United 

States  of  North  America.  Heidel- 
berg, 1912,  268  pp.  Handb.  reg. 
Geol..  11  heft  (Literature,  249- 
252.  50  entries.  1818-1910.  Re- 
gional.) 
2768a  Inbtitutb  fob  Govbbnmbnt  Rb- 
BBABCH.  Service  monographs  of 
the  United  States  Government, 


No.    1.      The  U.   S.   Geological, 
Survey;  its  history,  activities  and 
organisation.  N.  Y.  1918, 163  pp. 
(Bibl.  132-58.  156  entries.  1835- 
1916.     Regional.) 

2769  Stanton,  T.  W.     A  comparative 

study  of  the  Lower  Cretaceous 
formations  and  faunas  of  the 
United  States.  Joum.  Geol.,  5 
1897:  610-624.  (232  entries. 
1823-97.     Regional.) 

2770  U.  S.  GEoiiOOiGAL  Subvet.   Guide- 

book of  the  western  United 
Statee.  Part  A.  The  Northern 
Pacific  route.  .  .  .  Washington, 
1915,212  pp.  lU  Bull.611.  (Papm 
.  .  .  197-198.  47  entries.  1893- 
1913.     Regional.) 

2771  U.  S.  Geological  Survey.   Guide- 

book of  the  western  United 
States.  Part  B.  The  Overland 
route.  .  .  .  Washington,  1915, 
244  pp.  Its  BuU.  612.  (Pubi.. 
230-231.  45  entries.  1868-1915. 
Regional.) 

2772  U.  S.  Geolooical  Survey.   Guide- 

book of  the  western  United 
States.  Part  C.  The  Santa  Fe 
route.  .  .  .  Washington,  1915, 
194  pp.  lU  BuU.  613.  (PuU., 
179-181.  58  entries.  1886-1914. 
Regional.) 

2773  U.  S.  Geological  Survey.   Guide- 

book of  the  western  United 
States.  Part  D.  The  Shasta 
route  and  Coast  Line.  .  .  .  Wash- 
ington, 1915,  142  pp.  lU  BuU. 
614.  (Pubi.,  132.  29  entries. 
1896-1914.     Regional.) 

2774  Van  Hiss,  C.  R.,  and  Leith,  C.  K. 

The  geology  of  the  Lake  Superior 
region.  Washington,  1911.  641 
pp.  U.  S.  Geol.  Surv.,  Mon.  52. 
(Bibl.,  73-84.  362  entries.  1825- 
1911.     Regional.) 

See  89,  89a,  90,  1641,  1740a. 

See  also  CONSTITUENT  STATES. 
URANIUM. 

2775  George,  R.  D.    A  bibliography  of 

uranium  and  vanadium.      Min. 

Sci.,  63,  1911:  241.    (57  entries. 

1890-1910.     General.) 
See  2293. 
URANOSPATHITB.     See  413. 
URUOUAT. 

2776  Guillemain,  C.   Beitr&ge  sur  Geo- 

logic Uruguasrs.  N.  J.  f.  Min., 
B.  B.  33,  1912:  208-209.  (24  en- 
tries.   1830-1911.    Regional.) 

2777  Marstranpeb,  Rolf.  BibUografla 

de  la  geologfa  mineralogfa  y 
paleontologfa  de  la  repdbUca  ori- 
ental del  Uruguay.  Pan-Am.  Sci. 
Cong.,  Wash.  D.  C,  2,  sect.  vii. 
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2778 


UTAH. 
2779 


2780 


2781 


2782 


2783 


2784 


2785 


2786 


2787 


1917:860-674.  (26  entries.  1813- 
1916.     Resional.) 

Waltbbr,  K.  Ober  dae  Alter  und 
den  geologiBcheii  Charakter  der 
sogen.  Pampaaformation  in  Uni- 
cuay.  N.  J.  f.  Min.,  1914-11: 
12(^127.  (23  entries.  1842-1914. 
Regional.) 

5m  2476. 

Atwood,  W.  W.  Glaciation  of  the 
Uinta  and  Wasatch  mountains. 
Washington,  1909,  96  pp.  U.  8. 
Geol.  Surv.,  Prof.  Paper  61. 
(BiU.,  8-9.  9  entries.  1871-1907. 
Regional.) 

BouTwxLL,  J.  M.  Economic  geol- 
ogy of  the  Bingham  mining  dis- 
trict, Utah.  .  .  .  Washington, 
1905.  413  pp.  U.  8.  Geol.  8urv. 
Prof.  Paper  38.  (Bibl.,  90-102. 
47  entries.   1811-1901.   Regional. 

BouTWBLL,  J.  M.  Geology  and  ore 
deposits  of  the  Park  City  dis- 
trict, Utah.  Washington,  1912, 
231  pp.  U.  8.  Geol.  Surv.,  Prof. 
Paper  77.  (BiU..  37-41.  85  en- 
tries.   1858-1907.    Regional.) 

BuTLBR,  B.  8.  Geology  and  ore  de- 
posits of  the  8an  Francisco  and 
adjacent  districts  Utah.  Wash- 
ington, 1913,  312  pp.  U.  8.  Geol. 
Surv.,  Prof.  Paper  80.  (Previous 
work,  16.  12  entries.  1872-1911. 
Footnotes.) 

Butler,  B.  8.,  Louohun,  G.  F., 
Hbikbb,  V.  C,  and  oihert.  The 
ore  deposits  of  Utah.  Washing- 
ton, 1920,  672  pp.  U.  8.  Geol. 
8urv.,  Prof.  Paper  111.  (BiU., 
38-57.  587  entries.  1732-1917. 
Regional.  Other  bibliographies 
given  by  ranges  and  districts.) 

Davis,  W.  M.  An  excursion  to  the 
plateau  province  of  Utah  and 
Arisona.  Harvard  Univ.  Mus. 
Comp.  Zool.,  Bull.  42.  Geol.  ser. 
6,  no.  1,  1903:  49.  (7  entries. 
187&-1901.     Regional.) 

HiNTBS,  F.  F.  jr,  A  oontribution 
to  the  geology  of  the  Wasatch 
Mountains,  Utah.  N.  Y.  Acad. 
8ci.,  Ann.  23,  1913:  142-143.  (37 
entries.  1872-1912.  Regional.) 

HuNTiNOTON,  Ellsworth,  and 
GoLDTHWAiT,  J.  W.  The  Hurri- 
cane fault  in  the  Toquerville 
district,  Utah.  Harvard  Univ. 
Mus.  Comp.  Zool.,  Bull.  42. 
Geol.  ser.  6,  no.  5,  1904:  256-257. 
(25  entries.  1875-1903.  Re- 
gional.) 

Lbith,  C.  K.,  and  Hardsr,  E.  C. 
The  iron  ores  of  the  Iron  8prings 


2788 


district  southern  Utah.  Wash- 
ington,  1908, 102  pp.  U.  8.  Geol. 
Surv.,  Bull.  338.  (Bibl.,  97.  20 
entries.  187&-1907.  Regional.) 
U.  8.  Gbolooical  bubtbt.  Publi- 
cations of  the  ...  on  metallifer- 
ous resources  in  Utah.  JU  Min. 
Res.  1914-1.  1916:  755-756.  (81 
entries.  1895-1915.  Regonal.) 
^e  290.  1089,  1402,  1821.  2379, 
2673,  2771,  2920.  ^ 

VALLBT8. 

2789  Fret,  Obkar.   Talbildung  and  gla- 

siale  Ablagerungen  swischen 
Emme  und  Reuss.  8chw.  naturw. 
GeeeU.,  N.  Denk.  41,  1907: 
341-525.  (67  entries.  1844- 
1905.     Regional.) 

2790  Grboort,  J.  W.     The  African  rift 

valleys.    Geog.  Journ.,  56,  1920: 
39-41.     (65  entries.     1884-1918. 
Regional.) 
VANADIUM. 

2791  JoBBPH,  p.  E.   Vanadium.  Tucson, 

Arisona,  1915-16, 10  pp.  Arisona 
Bur.  Mines,  Bull.  18.  Min.  tech. 
9.     (13  entries.     1900-13.    Gen- 
eral.) 
See  1740a,  2293,  2775. 

VENETIAN  ALPS.     See   154. 

VENEZUELA. 

2792  Gbrhardt,  K.   Beitrag  sur  Kennt- 

niss  der  Kreideformation  in 
Venesuela  und  Peru  (Beitrftge 
sur  Geologic  und  Palaeontologie 
von  Sadamerika.  V.).  N.  J.  f. 
Min.,  B.  B.  11,  1897-98:  66-68. 
(39  entries.    1839-94.   Regional.) 

2793  Jim Anb£,  Gbrm In.     Apuntes  sobre 

la  riquesa  mineral6gica  de  Vene- 
suela. Pan- Am.  8ci.  Cong., 
Wash.  D.  C.  2d.  sect.  VII,  1917: 
246-247.  (39  entries.  1876-1915. 
Regional.) 
See  851,  1590,  2476. 
VERMONT. 

2794  Dalb,  T.  N.     The  calcite  marble 

and  dolomite  of  eastern  Vermont. 
Washington,  1915,  67  pp.  U.  8. 
Geol.  8urv.,  Bull.  589.  Vermont 
8Ute  Geol.,  Rept.  9,  1913-14: 
225-226.  (Bibl.,  8.  5  entries. 
1861-1907.       Regional.) 

Dalb,  T.  N.  Taoonic  physiogra- 
phy. Washington,  1905,  52  pp. 
U.  8.  Geol.  8urv.,  BuU.  272. 
(Literature,  10-18.  40  entries. 
1794-1902.    Footnotes.) 

Mbrwin,  H.  E.  8ome  late  Wis- 
consin and  Post- Wisconsin  shore- 
lines of  northwestern  Vermont. 
Vermont  State  Geol.,  Rept.  6, 
1907-08:  137.  (7  entries.  1861- 
1906.    Regional.) 


2795 


2796 


Digitized  by 


Google 


178 


CATALOGUE  OF  PUBLISHED  BIBLIOGRAPHIES 


2797  PsRKiNs,    G.    H.     A    general    ac- 

count of  the  geology  of  the  Green 
Mountain  region.  Vermont 
State  Geol.,  Rept  8,  1911-12: 
92-100.  (135  entries.  1838-112. 
Regional.  BibUographies  which 
were  published  in  reports  for 
1903-04.  pp.  16-21,  and  1905-06, 
pp.  64-69,  are  included  in  the 
above.) 

2798  Pbbkins,  G.  H.     Tertiary  lignite  of 

Brandon,  Vermont,  and  its  fos- 
sils. Geol.  Soc.  Am.,  Bull.  16, 
1905:614.  (5  entries.  1853-1904. 
Regional.) 

2799  RiCHABOsoN,  C.  H.    The  areal  and 

economic  geology  of  northeastern 
Vermont.  Vermont  State  Geol., 
Rept  5,  1906:  64-69.  (47  en- 
tries.     1841-1906.     Regional.) 

2800  Richardson,  C.  H.     The  terranes 

of  Orange  County,  Vermont. 
Vermont  State  Geol.,  Rept.  3, 
1901-02:  98-101.  (45  entries. 
1841-98.      Regional.) 

2801  ^Sbblt,    H.    M.     The    geology    of 

Vermont.      The   Vermonter,    5, 
1901:  53-67. 
See  675.    1316,   1650,   1651,   2445, 
2462,  2661. 
YBRTBBRATBS. 

2802  Abel.  O.  GrundzOge  der  Palaeo- 

biologie  der  Wirbeltiere.  Stutt- 
gart. 1912.  708  pp.  (Bibliogra- 
phical footnotes.     General.) 

2803  Andrews.    C.    W.     A    descriptive 

catalogue  of  the  Tertiary  verte- 
brata  of  the  Faydm,  Egypt. 
London,  1906.  324  pp.  (Publ.. 
zxix-zxxi.  48  entries.  1878-1905. 
Regional.) 

2804  Case,     E.     C.     Revision    of    the 

amphibia  and  pisces  of  the  Per- 
mian of  North  America.  Wash- 
ington. 1911:  178  pp.  Carnegie 
Inst.  Wash.,  Publ.  146.  (Bibl., 
176-178.  75  entries.  1875-1910. 
General.) 

2805  Hable,  Edouabd.     Ensayo  de  una 

lista  de  mamiferos  y  aves  del 
cuatemario  conocidos  hasta 
ahora  en  la  peninsula  Iberica. 
Spain.  Inst,  geol.,  Bol.  32  (1011) 
1912: 159-162.  (51  entries.  1859- 
1910.     Regional.) 

2806  Hat,    O.    P.       Bibliography    and 

catalogue  of  the  fossil  vertebrata 
of  North  America.  Washington, 
1902,  868  pp.  U.  S.  Geol.  Surv. 
Bull.  179.  (Bibl.,  13-251.  4600 
entries.    1793-1900.    Regional.) 


*Not  seen. 


2807  Lambe.   L.    M.     The   progress   of 

vertebrate  palaeontology  in  Can- 
ada. Roy.  Soc.  Canada,  Trans. 
2d  ser.  10,  sect  IV,  1904:  52-56. 
(91  entries.  1851-1904.  Re- 
gional.) 

2808  Lull,   R.   S.     The  mammals  and 

horned  dinosaurs  of  the  Lance 
formation  of  Niobrara  County, 
Wyoming.  Am.  Joum.  ScL,  4th 
ser.  40,  1915:  347-348.  (28  en- 
tries.    1889-1914.     Regional.) 

2809  Lull,  R.  S.     Volant  adaptation  in 

vertebrates.  Am.  Nat,  40,  1906: 
565-566.  (21  entries.  1836-1906. 
General.) 

2810  Ltdekkbb,  R.    Vertebrate  paleon- 

tology in  1909(-1914].  Sd. 
Prog.,  4,  1910:  649-676:  5,  1911: 
660-602;  6,  1912:  554-583;  8, 
1914:  1-24,  626-653;  9,  1915: 
613-638.  (1909-14.     General.) 

2811  OsBUBN,    R.    C.     Adaptive   modi- 

fications of  the  limb  skeleton  in 
aquatic  reptiles  and  mammals. 
N.  Y.  Acad.  Sci.,  Ann.  16,  1906: 
472-476.  (62  entries.  1847- 
1904.  General.) 
2811a  Pibbagnoli,  L.  Ossa  patologische 
nella  grotta  di  Equi  in  Lunigiana. 
Pal&ont  ital.,  25,  1919:  30-31. 
(27  entries.  1799-1921.  General.) 

2812  ScHALCH,   Febdinand.      t^ber  ein 

neues  Rh&tvorkommen  im  Keu- 
per  des  Donau-Rheinsuges. 
Baden.  Geol.  Landesanst,  Mitth. 
8,  1920:  314-315.  (30  entries. 
1833-1911.       General.) 

2813  Sboubnba,     Luioi.     I     vertebrati 

fossili  della  provinoia  di  Mes- 
sina. Parte  seoonda.  Soc.  geol. 
ital..  Boll.  21,  1902:  117-123. 
(80  entries.  1823-1901.  Re- 
gional.) 

2814  Sbllabdb,  E.  H.  Fossil  vertebrates 

from  Florida:  a  new  Miocene 
fauna;  new  Pliocene  species,  the 
Pleistocene  fauna.  Florida  Geol. 
Surv.,  Ann.  Rept  8,  1916:  10^ 
119.  (49  entries.  1884-1916. 
Regional.) 

2815  Stbombb,  Ebnbt.   Die  Entdeckung 

und  die  Bedeutung  der  Land  und 
S&sswasser  bewohnenden  Wirbel- 
tiere im  Tertiftr  und  in  der 
Kreide  Aegyptens.  Deutseh. 
geol.  GeseU.,  Zeit  68.  1916: 
417-419.  (50  entries.  1883-1015. 
Regional.) 

2816  Stbombb,    Ebnst.       Mitteilungen 

Qber  Wirbeltaerreste  aus  dem 
Biittelpliocftn  des  Natrontales 
(Agypten).  Deutseh.  geol.  Ge- 
seU., Zeit  65, 1913: 360-^61, 371- 
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372;  66,  1914:  33.  (66  entries. 
1832-1912.     Regional.) 

2817  Thtko,  F.  W.    Squamosal  bone  in 

tetrapodons  vertebrata.  Boston 
Soc.  Nat.  Hist.,  Proc.  32,  1906: 
420-425.  (102  entries.  1770- 
1905.     General.) 

2818  WooDWABD,  A.  S.   Outlines  of  ver- 

tebrate palaeontology  for  stu- 
dents of  loology.  Cambridge, 
1898,  470  pp.  (BiU.,  432^59. 
143  entries.  1833-98.  General.) 
See  1645. 
VBSUVIAHITB. 

2819  Hlawatsch,  C.     Bestimmung  der 

Dop];>elbrechnungfQryer8cluedene 
Farben  an  einigen  Mineralien.  I. 
Vesuvian.  Literatur.  T.  M.  P. 
M.,  n.  f.  21,  1902:  107-108.  (37 
entries.  1820-1900.  General.) 
VESUVIUS. 

2820  FuBCHHEiM,   Fbdbbioo.      Bibliog- 

rafia  del  Vesuvio.  Napoli,  1897, 
297  pp.  Bibliografia  della  Cam- 
pania, Vol.  1.  (ca  4200  entries. 
1631-1897.     Regional.) 

2821  Mattbucci,  R.'^V.    Der  Vesuv  und 

sein  letster  Ausbruch  von  1891- 
94.    T.  M.  P.  M.,  n.  f.  15,  1896: 
325.      (12  entries.      1891-1894. 
Regional.) 
VICTORIA. 

2822  Baraowanath,  Wm.,  jr.   The  Ber- 

ringa  gold-field.  Melbourne, 
1907,  17  pp.  Vict.  Geol.  Surv., 
Mem.  5.  (BiU.,  17.  5  entries. 
1865-1905.     Regional.) 

2823  Dbnnant.  John,  and  KrraoN,  A.  E. 

Catalogue  of  the  described  species 
of  fossils  (except  Bryosoa  and 
Foraminifera)  in  the  Cainosoio 
fauna  of  Victoria,  South  Aus- 
tralia and  Tasmania.  Vict.  Geol. 
Surv.,  Re9.  1,  pt.  2,  1903:  89-93. 
(95  ent4^es.  1862-1902.  Re- 
gional.)^' 

2824  Grboort,  J.  W.   A  contribution  to 

the  bibliography  of  the  economic 
geology  of  Victoria,  to  the  end  of 
1903.  Melbourne.  1907,  131  pp. 
Vict.  Geol.  Surv.,  Rec.  2.  pt.  3. 
(18527-1903.     Regional.) 

2825  Habbis,  W.  J.   The  paleontological 

sequence  of  the  Lower  Ordo- 
vidan  rocks  in  the  Castlemaine 
District.  Roy.  Soc.  Vict.,  Proc. 
29,  1916:  72-73.  (19  entries. 
1853-1909.  Regional.) 
2825a  HowiTT,  A.  M.  The  Maryborough 
gold  field,  a  report  descriptive  of 
quarter  sheet  No.  42  B.  S.  W. 
.  .  .  Melbourne,  1913,  76  pp. 
Vict.    Geol.    Surv.,    Mem.    11. 


(Bibl.  74.  11  entries.  1859-1912. 
Regional.) 

2826  HuNTBB,  STAmjDT.  The  deep  leads 

of  Victoria.  Melbourne,  1909, 
142  pp.  Vict  Geol.  Surv.,  Mem. 
7.  (779  entries.  1860-1907. 
Regional.) 

2827  JuNNBB,  N.  R.     The  geology  and 

ore-deposits  of  the  Walhalla- 
Woods  Point  auriferous  belt. 
Austral.  Inst.  Min.  Eng.,  Proc. 
n.  s.  39,  1920:  253-256.  (57  en- 
tries.    1868-1918.     Regional.) 

2828  Ejtbon,  A.  E.   The  Jumbunna  and 

Powiett  plains  district,  south 
Gippsland.  Melbourne,  1917,  26 
pp.  Vict.  Geol.  Surv.,  Bull.  40. 
(Bibl.,  24.  14  entries.  1884- 
1914.     Regional.) 

2829  Skbatb,  E.  W.,  and  Summbb,  H.  S. 

The  geology  and  petrology  of  the 
Macedon  district.  Melbourne, 
1912,  58  pp.  Vict.  Geol.  Surv., 
Bull.  24.  (Literature,  [5]-6.  6  en- 
tries.    1852-1902.       Footnotes.) 

2830  Whitblaw,  O.  A.  L.     The  topog- 

raphy, geology  and  mines  of  the 
Woods  Point  district.  Mel- 
bourne, 1916,  32  pp.  Vict.  Geol. 
Surv.,  Mem.  13.  (Bibl.,  30.  11 
entries.     1864-1907.     Regional.) 

2831  Whitblaw,  O.  A.  L.   The  Wedder- 

burn     gold-field.         Melbourne, 
1011,  38  pp.    Vict.  Geol.  Surv., 
Mem.   10.     (Works,  31.      9  en- 
tries.   1888-1908.    Regional.) 
See  1528. 
VIROIHIA. 

2832  Clabk,  W.  B.,  and  Millbb,  B.  L. 

The  physiography  and  geology  of 
the  Coastal  Plain  province  of 
Virginia.  .  .  .  Charlottesville, 
1912,  274  pp.  Va.  Geol.  Surv., 
Bull.  4.  (Literature,  19-45.  169 
entries.  1783-1911.    Regional.) 

2833  EcKBL,  £.  C.     The  Oriskany  and 

Clinton  iron  ores  of  Virginia. 
U.  S.  Geol.  Surv..  BuU.  285, 
1906:  187,  189.  (38  entries. 
1877-1902.  Regional.) 
2833a  Fbbouson,  H.  G.  Tin  deposits 
near  Irish  Creek,  Virginia.  Char- 
lottesville, 1918,  19  pp.  Va. 
Geol.  Surv.,  BuU.  15-A.  (Bibl., 
17-18.  11  entries.  1883-1907. 
Regional.) 

2834  GiLBs,  A.  W.     The  country  about 

Camp  Lee,  Virginia.  Charlottes- 
viUe,  1918,  40  pp.  Va.  Geol. 
Surv.,  BuU.  16.  (BiU.,  40.  8  en- 
tries.   1904-17.    Regional.) 

2835  Tabob,  Stbphbn.    Geology  of  the 

gold  belt  in  the  James  River 
basin  Virginia.     CharlottesviUe, 
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1913.  271  pp.  Va.  Geo!.  Surv,, 
BtiU.  7.  (BiU.,  260-261.  60  en- 
tries. 1835-1010.     Resional.) 

2836  Watson,  T.  L.    A  bibliography  of 

the  geological,  mineralogical  and 
paleontologieal  literature  of  the 
state  of  Virginia.  Ithaca,  N.  Y., 
1897, 109  pp.  Bull.  Am.  Paleont., 
2,  no.  7.  (835  entries.  1774-1897. 
Regional.) 

2837  Watson,  T.  L.    Lead  and  lino  dfr- 

positB  of  the  Virginia-Tennesaee 
region.  Am.  Inst.  M.  E.,  Trans. 
36,  1906:  736-737.  (32  entries. 
1870-1905.     Regional.) 

2838  Watson,    T.    L.    Lead    and    sine 

deposits  of  Virginia.  [Richmond, 
Va.J  1905,  166  pp.  Va.  Geol. 
Surv..  Geol.  ser.  1.  (Bibl.,  16-18. 
26  entries.  1870-1905.  Re- 
gional.) 

2839  Watson,  T.  L.     Mineral  resources 

of  Virginia.  Lynchburg,  Va., 
1907,  618  pp.  (References 
through  text.  380  entries. 
1836-1907.  Regional.) 
See  330,  408,  653,  655,  739,  751, 
859,  1319,  2379,  2688,  2920. 
VOLCANIC  ASHBS  AND  SAHDS. 

2840  WooLSBT,  L.  H.    Volcanic  ash  near 

Durango.  Colo.  U.  8.  Geol.  Surv., 
Bull.  285,  1906:  478-479.   (20  en- 
tries.  1880-1903.  Regional.) 
iSm  2145. 
VOLCANIC  DUST. 

2841  Arctowski,    Hbnbtk.       Volcanic 

dust  vei?s  and  climatic  variations 
N.  Y.  Acad.  Sci.,  Ann.  26,  1915: 
149-174.   (79  entries.  1844-1914. 
Footnotes.) 
VOLCANOES   AND    VOLCAHOLOGT. 

2842  Bbun,    Aiabrt.     Recherches    sur 

I'ezhalaison  volcanique.  Geneve, 
1911,  277  pp.  (Bibl.,  9-10.  19 
entries.    1901-10.    General.) 

2843  Fbibdlabndeb,  Immanttbl.     Tiber 

vulkanische  Verweriungst&ler. 
VulkanismusundTektonik.  Zeit. 
f.  Vulkan.,.  2  1915-16:  220. 
(14  entries.  1867-1914.  General.) 

2844  Gaobl,  C.    Die  Mittelatlantischen 

Vulkaninseln.  Heidelberg,  1910, 
32  pp.  Handb.  reg.  GUsol.,  4 
heft.  (Literature,  4.  10  entries. 
1840-1910.     Regional.) 

2845  *JoRN8TON-LAyis,  H.  J.    Bibliogra- 

phy of  the  geology  and  eruptive 
phenomena  of  the  more  impor- 
tant volcanoes  of  southern  Italy. 
London,   1918,  374  pp. 

2846  LosiNSKi,    W.    v.       Vulkanismus 

und    Zusammenschub.         Geol. 


♦Not  seen. 


Rundsch..  9,  1918:  65-67.  (87 
entries.    1856-1916.    General.) 

2847  Rbclus,  ElisAb.  Les  volcans  de  la 

terre.  Soc.  beige  astron.,  1-3 
fasc,  1906-10,  515  pp.  (1906-10. 
General.  Bibliographies  end 
each  part.) 

2848  Rudolph,  E.   Boicht  aber  die  vul- 

canifichen  Ereignisse  wfthrend 
des  Jahres  1894.  T.  M.  P.  M.. 
n.  f.  16.  1897:  365^64.  (201  en- 
tries. 1882-95.  General.) 
2848a  Sabot,  R.  Revue  Fran^aise  de 
Vulcanologie  pour  1912-1913. 
Analyse  de  Travaux  publics. 
Zeit  f.  Vulkan.,  1,  1914:  51-55. 
(11  entries.    1912-13.    Regional.) 

2849  Sappbb,  Kabl.     Beitrige  sur  Geog- 

raphie  der  t&tigen  Vulkane.  Zeit. 
f.  Vulkan.,  2,  1915-16:  179-197. 
(246  entries.  1700-1914.  Gen- 
eral.) 

2850  ScHWABZ,  E.  H.  L.      Recent  work 

on  volcanoes.  Sci.  Prog.,  8, 
1914:8.  (15  entries.  1879-1911. 
Cjcneral.) 

2851  WoLFP,F.v.  Der  Vulkanismus.  Bd. 

1:  Allgemeiner  Teil.  Stuttgart, 
1914,711pp.  (654  entries.  1824- 
1913.  General.  Literature  ends 
each  chapter.) 
See  336,  466,  640,  945,  946,  954a, 
960,  1175.  1346.  1466,  1473,  1480. 
1486,  1490,  1505,  1509,  1566, 
1573,  1714,  1715,  1797.  1874. 
2088,  2124,  2371.  2820,  2821, 
2868,  2882. 
VOSOBS. 

2852  Sbidlitz,  Wilfbibd  von.    Leitlin- 

ien  varistischer  Tektonik  im 
Sohwarswald  und  in  den  Vogesen. 
Deutsch.  geol.  Gesell.,  Zeit.  66, 
1914:  Monatsb.  :  123-124.  (29 
entries.  1877-1913.  Regional.) 
See  198.  204. 1159. 1199. 1209,  2719. 
WALES. 

2853  Gbbbnlt,  Edwabd.     The  geology 

of  Anglesey.  2  vols.  London, 
1919.  Gt.  Brit.  Geol.  Surv., 
Mem.  (Bibl.,  vol.  1:29-35.  197 
entries.     1610-1915.     Regional.) 

2854  Gboom ,  Thbodobb.     The  Bala  and 

Llandovery  rocks  of  Glyn  Oiriog 
(North  Wales).  Geol.  Soc.  Lon- 
don, Q.  J.  64.  1908:  547-548. 
(21  entries.  1841-1904.  Re- 
gional.) 

2855  Stbahan,  Aubbbt,  and  Cantbill, 

T.  C.  The  geology  of  the 
south  Wales  coal-field.  Part  III. 
The  country  around  Cardiff. 
London,  1902.  147  pp.  Gt  Brit. 
Geol.  Surv.,  Mem.    (BiU..  Ill- 
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142.      623  entries.      1697-1902. 
Regional.) 
See  1025,  1334.  1370.  1562. 
WA8HIHGT0K  (STATE). 

2856  Abnold,  Ralph.    Bibliography  of 

the  literature  r^erring  to  the 
geology  of  Washington.  Wash. 
Geol.  Surv.,  Ann.  Rept.  1.  1902: 
321-338.  (179  entries.  1801- 
1901.       Regional.) 

2857  Bancroft.    Howland.     The    ore 

deposits  of  northeastern  Wash- 
ington. Washington.  1914.  215 
pp.  U.  S.  Geol.  Surv.,  Bull.  550. 
(Literature,  2.  11  entries,  n.  d. 
Regional.) 
2857a  FiacHSB,  A.  H.  A  summary  of 
mining  and  metalliferous  mineral 
resources  in  the  state  of  Wash- 
ington, with  bibliography.  Se- 
attle, 1918,  124  pp.  Engineering 
experiment  station  University  of 
Washington,  Bulletin  4.  (Bibl., 
36-99.  547  entries.  1890-1918. 
Regional.) 

2858  Lbightom,  M.  M.    The  road  build- 

ing sands  and  gravels  of  Washing- 
ton. Olympia.  1919,  307  pp. 
Wash.  Geol.  Surv.,  Bull.  22. 
(Bibl..  292-294.  20  entries. 
1880-1916.  Regional.) 

2859  O'DoNNBLL,   Gbstchbn.     Bibliog- 

raphy of  Washington  geology  and 
geography.  Olympia,  1913.  63 
pp.  Wash.  Geol.  Surv.,  Bull.  12. 
(420  entries.  1845-1913.  Re- 
gional.) 

2859a  Wkavbr,  C.  E.  Geology  and  ore 
deposits  of  the  Blewett  mining 
district.  Olympia,  Wash.,  1911. 
104  pp.  Wash.  Geol.  Surv., 
Bull.  6.  (Bibl..  14-19.  8  entries. 
1893-1906.      Regional.) 

2859b  Wbavbb.  C.  E.  The  mineral  re- 
sources of  Stevens  County. 
Wash.  Geol.  Surv.,  BuU.  20, 1920: 
11H27.  (27  entries.  1884-1914. 
Regional.) 

2860  Wbavbb.  C.  E.     The  Tertiary  for- 

mations of  western  Washington. 

Olympia,  1916,  327  pp.     Wash. 

Geol.  Surv..  Bull;  13.  (77  entries. 

1845-1916.      Regional.) 
See  716.  2727.  2770.  2773,  2920. 
WATER.     See     HYDROGRAPHY. 

SPRINGS.    UNDERGROUND 

WATERS.     WATER  SUPPLY. 

ETC 
WATER    ANALYSIS.     i9ee  1237. 

2861  Clabkb,  F.  W.  The  data  of  geochem- 

istry.    Washington,  1908,  716  pp. 
U.  S.  Geol.  Surv.,  Bull.  330. 
(BiW.,  170-171.     22  entries.     1864- 
1902.) 


2d  ed.  1911,  782  pp.  (pp.  204-205). 

BuU.  491,  24  entries.  1864-1911. 

3d  ed.  1916,  821  pp.  (pp.  215-216). 

BuU.  616,  28  entries.     1885-1915. 

4th  ed.  1920,  832  pp.  (pp.  210-211). 

BuU.  695,  30  entries.     1864-1918. 

WATER  POWERS.    See  617. 1729a.  2862. 

WATER  SUPPLY. 

2862  HoTT,  J.  C,  and  Wood,  B.  D.    In- 

dex to  the  hydrographic  progress 
reports  of  the  United  SUtes  Geol- 
o^cal  Survsy  1888  to  1903. 
Washington.  1905,  253  pp.  U.  S. 
Geol.  Surv..  Water-supply  Paper 
119.  (114  entries.  1888-1905. 
Regional.) 

2863  U.  S.  Gbolooical  subvbt.  Surface 

water  supply  of  the  United 
States  1917.  Parts  I-XII. 
Washington,  1920-21.  Separate 
pagination.  /to  Water-supply 
Papers  451-464.  (851  entries. 
1853-1918.  Regional.) 

2864  Wood,  B.  D.,  camp.    Gaging  sta- 

tions maintained  by  the  United 
States  Geological  Survey  1888- 
1910  and  survey  pubUcations 
relating  to  water  resources. 
Washington.  1912.  102  pp.  U.  S. 
Geol.  Surv..  Water-supply  Paper 
280.  (325  entries.  1886-1911. 
Regional.) 

See  290.  340,  1068,  1809,  2322. 

See  also  UNDERGROUND 
WATERS.  WATER  POWERS. 
WBATHBRIHO. 

2865  BucKMAN,    H.    O.     The    chemical 

and  phsrsical  processes  involved 
in  the  formation  of  residual 
clay.  Am.  Cer.  Soc,  Trans.  13, 
1911:  364-384.  (181  entries. 
1821-1910.     General.) 

2866  HAbbblb,     Danibl.     Die    gitter-, 

nets-  und  wabenf5rmige  Verwit- 
terung  der  Sandsteine.  Geol. 
Rundsch.,  6,  1915:  264-266.  (42 
entries.    1893-1913.    General.) 

2867  HoBwm,     L.         Contribution     k 

r^tude  des  C6nes  de  dejections 
dans  la  val6e  du  Rh6ne.  Lau- 
sanne Univ.  Lab.  g6ol..  Bull. 
16,  1911:  115-116.  (35  entries 
1873-1910.     Regional.) 

WEST  AFRICA. 

2867a  DoLLPUS,  G.  F.  Les  coquiUes  du 
quatemaire  marin  du  S6n4gal. 
Paris,  1911.  72  pp.  Soc.  g6ol. 
France,  M6m.  Pal.  44.  (Bibl.. 
67-68.  37  entries.  1840-1910. 
Regional.) 
SeeaUoUBYA^ 

WEST  INDIES. 

2868  HovBT,    E.    O.     BibUography    of 

literature   of   the   West   Indian 
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eruptions  published  in  the  United 

States.   Geol.  Soo.  Am.,  Bull.  15, 

1904:562-566. 
See  835, 2371. 
S€€  aUo  MARTINIQUE,  ST.  YIN- 

CENT,  ETC. 
WBST  VIRGINIA. 

2869  Bbown,  S.  B.     A  bibliography  of 

works  upon  the  geology  and 
natural  resources  of  West  Vir- 
ginia, from  1764-1901.  And  also 
a  cartography  of  West  Virginia, 
from  1737-1901.  Morgantown, 
1901,  85  pp.  W.  Va.  Geol.  Surv., 
Bull.  1.  (486  entries.  1764-1901. 
Regional.) 
iSee  793, 1662a,  2379. 
WBSTBRH  AUSTRALIA. 

2870  Blatchford,  T.,  and  Jutbon,  J.  T. 

The  mining  geology  of  the 
Kanowna  reef  line,  Kanowna, 
north-east  Coolgardie  goldfield. 
Perth,  1912,  106  pp.  W.  Austral. 
Geol.  Surv.,  Bull.  47.  (Bibl.,  102- 
103.  15  entries.  1894-1908. 
Regional.) 

2871  Cabd,  G.  W.   Notes  on  the  country 

rock  of  the  Kalgoorlie  gold-field 
Western  Australia,  with  a  bibli- 
ography. N.  S.  Wales  Geol. 
Surv.,  Rec.  6,  1898:  41-42. 
(21  entries.    1894-98.   Regional.) 

2872  Chapman,  F.,  and  Ethvsidob,  R., 

jr.  Palaeontologioal  contribu- 
tions to  the  geology  of  Western 
Australia.  Series  VI,  Nos.  XI 
and  XII.  Perth,  1917,  94  pp. 
W.  Austral.  Geol.  Surv.,  Bull.  72. 
(96  entries,  1767-1914.  Re- 
gional. Literature-Foraminifera, 
48-51.  79  entries.  1767-1914. 
Ostracoda,  59.  17  entries.  1830- 
1904.) 

2873  Clarke,  E.  db  C.  The  geology  and. 

ore-deposits  of  Meekatharra, 
Murchison  goldfield.  Perth, 
1916,  342  pp.  W.  Austral.  Geol. 
Surv.,  Bull.  68.  (Literatiu^,  2&- 
27.  24  entries.  1893-1914.  Re- 
gional.) 

2874  Glaubrt,  Ludwio.    A  list  of  western 

Australian  fossils  (systematically 
arranged).  W.  Austral.  Geol. 
Surv.,  BuU.  36,  1910:  73-74. 
(23  entries.  1867-1909.  Re- 
gional.) 

2875  Jutbon,  J.  T.     An  outline  of  the 

physiographical  geology  (physi- 
ography) of  Western  Australia. 
Perth,  1914,  240  pp.  W.  Austral. 
Geol.  Surv.,  Bull.  61.  (Refer- 
ences, 209-215.  96  entries. 
1849-1912.     Regional.) 

2876  Maitland,  A.  G.    Bibliography  of 


the  geology  of  Western  Aus-*- 
tralia.  Perth,  1898,  31  pp.  W. 
Austral.  Geol.  Surv.,  Bull.  1. 
(331  entries.  1826-1897.  Re- 
gional.) 
2876a  Saint-Sioth,  E.  C,  and  Fabou- 
BABflON,  R.  A.  Geology  juid 
mineral  resources  of  the  Yilgam 
goldfield.  Pt.  I.  Southern  Cross. 
Perth.  1913,  193  pp.  W.  Aust. 
Geol.  Surv.,  BuU.  49.  (Bibl., 
11(V-111.  36  entries.  1876-1910. 
Regional.) 

2877  Talbot,  H.  W.  B.,  and  Clabkb. 

E.  DB  C.  A  geological  recon- 
naissance of  the  country  be- 
tween Laverton  and  the  south 
Australian  border  (near  South 
Latitude  26°),  including  part  of 
the  Mount  Margaret  goldfield. 
Perth,  1917,  207  pp.  W.  Austral. 
Geol.  Surv.,  Bull.  75.  (Works, 
79-80.  8  entries.  1890-1914. 
Regional.) 

2878  Thomson,  J.  A.    On  the  petrology 

of  the  Kalgoorlie  goldfield  (West- 
ern Australia).  Geol.  Soc.  Lon- 
don. Q.  J.  69.  1913:  674-676. 
(67  entries.  1895-1912.  Re- 
gional.) 

2879  Woodwabd,  H.  P.     The  reputed 

petroliferous  area  of  the  Warren 
River  district.  Perth,  1915,  54 
pp.  W.  Austral.  Geol.  Surv., 
Bull.  65.  (Literature,  9-16.  9 
entries.  1902-13.  Regional.) 
iSee  92,  2166. 
WESTPHALIA. 

2880  BuRRB.  Otto.      Der  Teutoburger 

Wald  (Osning)  swischen  Biele- 
feld und  Orlinghausen.  Prussia. 
Geol.  Landesanst.,  Jahrb.  31-1, 
1913:  342-343.  (35  entries. 
1848-1910.     Regional.) 

2881  Dbnckicann,  A.  Geologische  Grun- 

driss-  und  Profilbilder  als  Erl&ut- 
erungen  sur  &lteren  Tektonik 
des  Siegerlandes.  Berlin,  1914, 
45  pp.  Arch.  Lagerst&ttenf.,  19. 
(Literature,  42-45.  66  entries. 
1789-1914.     Regional.) 

2882  Kbaiss.  Altbbd.     Der  Warburger 

Sattd,  seine  Baustdrungen  und 
die  vulkanischen  Durchbrfiche. 
Prussia.  Geol.  Landesanst  Jahrb. 
31-11,  1913:  415-419.  (81  en- 
tries.   1815-1910.    Regional.) 

2883  LoHMANN,    WiLHBLM.     Die   geolo- 

gischen  Verh&ltnisse  des  Wie- 
hengebirges  swischen  Barkhau- 
sen  a.  d.  Hunte  und  Engter. 
Niedersftch.  geol.  Ver.,  Jahresb. 
1,  1908:  75-77.  (41  entries. 
1836-1908.     Regional.) 
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2884  Mbtbb,  Esich.    Der  Teutoburger 

Wald  (Osning)  iwisehen  Biele- 
feld und  Werther.  PrussU. 
Qeol.  Landeeanst.,  Jahrb. 
24,  1907:  379-380.  (28  entries. 
1849-1901.     Regional.) 

2885  MoBDnoL,   C.      Neuere   Arbeiten 

Ober  die  regionale  Geologie  des 
Mainser         Beckens.  Geol. 

Rundsch.,  2,  1911:  220-221. 
Geol.  Rundsch.,  2, 1911: 220-221. 
(34  entries.  1899-1911.  Re- 
gional.) 

2886  Stills,  H.      Der  Grebirgsbau  des 

Teutoburger  Waldes  iwisohen 
Altenbeken  und  Detmold.  Prus- 
sia. Geol.  Landesanst., 
Jahrb.  20,  1900:  40-42.  (48 
entries.     1824-90.     Regional.) 

2887  Wbtzbl,    Waltbb.       Faunistisohe 

und  stratigraphische  Untersuofa- 
ung  der  Parkinsonienachichten 
des  Teutoburger  Waldes  bei 
Bielefeld.  (Beitrftge  sur  Pal&on- 
tologie  und  Stratigraphie  des 
nordwest  deutschen  Jura;  heraus. 
yon  J.  F.  Pompeckj.  II)  Palaeon- 
tographica.  58,  1911:  268-270. 
(57  entries.  1812-1909.  Re- 
gional.) 

See  636.  2089. 

See  also  PRUSSIA. 
WHITE  MOUNTAINS. 

2888  Bent,  A.  H.   A  bibliography  of  the 

White  Mountains.  Boston,  1911, 
114  p.  (ca  1067  entries.  1846- 
1910.     Regional.) 

WIND.     See  EOLIAN  GEOLOGY. 

WISCONSIN. 

2889  Aldbn,   W.   C.      The  Quaternary 

geology  of  southeastern  Wiscon- 
sin with  a  chapter  on  the  older 
rock  formations.  Washington, 
1918,  356  pp.  U.  S.  Geol.  Surv., 
Prof.  Paper  106.  (BiU.,  19-28. 
158  entries.  1836-1916.  Re- 
gional.) 

2890  Bain,  H.   F.     Zinc  and  lead  de- 

posits of  the  upper  Mississippi 
valley.  Washington,  1906,  155 
pp.  U.  S.  Geol.  Surv.,  Bull.  294. 
Wis.  Geol.  Surv.,  BuU.  19. 
Econ.  ser.  12,  1907.  Pagination 
the  same.  (Bibl.,  6-8.  56  en- 
tries.   1821-1906.    Regional.) 

2891  Clbland,  H.  F.     The  fossils  and 

stratigraphy  of  the  Middle  De- 
vonio  of  Wisconsin.  Madison, 
Wis.,  1911,  222  pp.  Wis.  Geol. 
Surv.,  Bull.  21.  Sd.  ser.  6. 
(Bibl.,  23-26.  42  entries.  1860- 
1907.     Regional.) 

2892  Chbonolooical  list  of  federal  and 

State  survey  reports,  with  a  few 


other  papers  on  the  geology  and 
phsrsical  geography  of  Wisconsin. 
Wis.  Geol.  Surv.,  Bull.  36,  App. 
G.  1916:  477-492.  (108  entries. 
1671-1915.     General.) 

2893  Gbant,  U.  S.     Preliminary  report 

on  the  lead  and  sine  deposits  of 
southwestern  Wisconsin.  Madi- 
son, Wis.,  1903,  103  pp.  Wis. 
Geol.  Surv.,  Bidl.  9.  Econ.  ser. 
5.  (BiU.,  4-7.  37  entries.  1842- 
1902.  Regional.) 
2893a  Gbant,  U.  S.  Report  on  the  lead 
and  sine  deposits  of  Wisconsin. 
Madison,  Wis.,  1906,  100  pp. 
Wis.  Geol.  Surv.,  Bull.  14.  Econ. 
ser.  9.  (Bibl.,  3-7.  43  entries. 
1842-1905.      Regional.) 

2894  Mabtin,  Lawbbncb.     The  physi- 

cal geography  of  Wisconsin 
Madison,  Wis.,  1916,  649  pp. 
Wis.  Geol.  Surv.,  Bull.  36. 
Educ.  ser.  4.  (496  entries.  1671- 
1915.  Regional.  Bibliographies 
through  the  text.) 

2895  Tbllbb,     E.     E.     The    Hamilton 

formation  at  Milwaukee,  Wis- 
consin. Wis.  Nat.  Hist.  Soc,  Bull, 
n.  s.  1,  1900:  55-56.  (23  entries. 
1862-99.  Regional.) 
2895a  Thwaitbs.  F.  T.  Sandstones  of 
the  Wisconsin  coast  of  Lake 
Superior.  Madison,  Wis.,  1912, 
117  pp.  Wis.  Geol.  Surv.,  Bull. 
25.  Sci.  ser.  8.  (Bibl.,  21-24. 
39  entries.  1847-1911.  Re- 
gional.) 

2896  Wbidm AN,  Sauubl.    The  Baraboo 

iron-bearing  district  of  Wiscon- 
sin. Madison,  Wis.,  1904,  190 
pp.  Wis.  Geol.  Surv.,  Bull.  13. 
(Literature,  8-10.  15  entries. 
185d-1910.      Regional.) 

2897  Whitbbck,  R.  H.     The  geography 

of  the  Fox- Winnebago  valley. 
Madison,  Wis.,  1915,  [109]  pp. 
Wis.  Geol.  Surv.,  Bull.  42.  Educ. 
ser.  5.  (Bibl.,  100-105.  58  entries. 
1839-1912.  Regional.) 
See941, 1732,2114.2443,2774,2920. 
WOLFRAMITE. 

2898  Ball,  L.  C.     The  wolfram  mines  of 

Mount  Carbine,  north  Queens- 
land. Brisbane,  1915,  96  pp. 
Queensland  Geol.  Surv.,  Publ. 
251.  (Literature,  11.  3  entries. 
1904-11.     Regional.) 

2899  Bbdbb,  Robbbto.    Los  yadmien- 

tos  de  los  minerales  de  wolfram 
en  la  Republica  Argentina 
Buenos  Aires,  1916,  31  pp. 
Argentine  Republic.  Dir.  gen. 
min.,  Bol.   12-B.    (Bibl..  30-31. 
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15   entries.       1874-1914.       Re- 
gional.) 
Am  260,  1006. 
WOKTTBMBBRG. 

2900  BbIuhIusib,    Manfbxd.         Bei- 

trige  lur  Stratigraphie  des  Cann- 
■tatter  Diluviums.  Ver.  Naturk. 
Wartt.,  Jahresh.  64,  1909, 
Beilage:  2-6.    (69  entries.    1694r- 

1908.  Regional.) 

2901  BbIuhXusib,    M.       Beitrftge   lur 

Kenntnia  des  Rotliegenden  an 
der  oberen  Einsig.  Ver.  Naturk. 
WOrtt.,  Jahresh.  66,  1910,  Bei- 
Uge:  34-36.    (59  entries.    1805- 

1909.  Regional.) 

2902  DiBTBiCH,  W.  O.,  and  Kautskt,  F. 

Die  Altersbesiehungen  der 
Bchwftbischen  und  schweiser- 
isohen  oberen  Meeresmolasse  und 
des  Terti&rs  am  SQdrand  der 
Sohwftbischen  Alb.  Centralb.  f. 
Min..  1920:  252-253.  (26  entries. 
1893-1918.     Regional.) 

2903  ERDMANNSD^RrraR,    O.     H.     Die 

Enstehung  der  Schwarswftlder 
Gneise.  Geol.  Rundsch.,  4,  1914: 
383.  (18  entries.  1894-1912. 
Regional.) 
S9e  64,  390,  429.  443,  1227,  1233, 
1284,  2520.  2713. 
WTOMIHO. 

2904  Ball,  8.  H.    The  Hartville  iron- 

ore  range,  Wyoming.  U.  S. 
Geol.  Surv.,  BuU.  315,  1907: 
190-191.  (9  entries.  1888-1904. 
Rwonal.) 

2905  Ball,  S.  H.     Titaniferous  iron  ore 

of  Iron  Mountain,  Wyoming. 
U.  8.  Geol.  Surv.,  Bull.  315, 
1917:  206.  (11  entries.  1852- 
1902.     Regional.) 

2906  Blackwsldbb.  Eliot.     Post-Cre- 

taoeous  history  of  the  mountains 
of  central  western  Wyoming. 
Joum.  Geol..  23,  1915:  90-101. 
(28  entries.  1841-1913.  Re- 
gional.) 

2907  BoYBB,  G.   G.     Bibliography  and 

index  of  Wyoming  geology  1823- 
1916.  Cheyenne,  Wyo.,  1918, 
446  pp.  Wyo.  State  Geol.,  Bull. 
17.  (721  entries.  1823-1917. 
Regional.) 

2908  HiNTSB.  F.  F.,  jr.   The  Basin  and 

GreybuU  oil  and  gas  fields  Big- 
horn county,  Wyoming.  Chey- 
enne, Wyo.,  1915,  62  pp.  Wyo. 
8Ute  GUsoL,  Bull.  10.  (Bibl.. 
61-62.  25  entries.  1893-1914. 
Regional.) 

2909  Hbwbtt.  D.  F.    The  Heart  Moun- 

tain      overthrust,       Wyoming. 


Joum.  Geol.,  28.  1920:  556-657. 
(17  entries.  1899-1917.  Re- 
gional.) 

2910  Jamzson,     C.     E.    Geology     and 

mineral  resources  of  a  portion  of 
Fremont  county,  Wyo.  Chey- 
enne, Wyo.,  1911.  90  pp.  Wyo. 
8tate  Geol.,  BuU.  2-B.  (Bibl., 
12-16.  20  entries.  1837-1911. 
Regional.) 

291 1  Jamisoit.  C.  E.    The  Salt  Creek  oil 

field  Natrona  county,  Wyo. 
Cheyenne,  Wyo.,  1912,  75  pp. 
Wyo.  SUte  Geol.,  Bull.  4-B. 
(BiU.,  8-10.  16  entries.  188^ 
1912.       Regional.) 

2912  Tbumbull,  L.  W.   Petroleum  geol- 

ogy of  Wyoming.  Cheyenne. 
Wyo.,  1917.  81  pp.  (Bibl..  75- 
78.   82  entries,   n.  d.   Regional.) 

2913  Tbumbull,  L.  W.     The  Salt  Creek 

oil  field  Natrona  county.  Chey- 
enne, Wyo.,  1914.  pp.  101-148. 
Wyo.  State  Geol.,  Bull.  8-B. 
(Bibl..  147-148.  20  entries.  1886- 
1914.     Regional.) 

2914  Vbatch.   a.   C.      Geography  and 

geology  of  a  portion  of  south- 
western Wyoming  with  special 
reference  to  coal  and  oil.  Wash- 
ington. 1907.  178  pp.  U.  S. 
Geol.  Surv..  Prof.  Paper  56. 
(Bibl..  17-32.  195  entries. 
1837-1906.   Regional.) 

2915  Wbgbmann.  C.  H.  The  Salt  Creek 

oil  field,  Wyoming.    U.  S.  Geol. 
Surv.,    BuU.    452.    1911:   82-83. 
(11    entries.       1886-19ia      Re- 
gional.) 
8e€  144.  2304.  2379.  2771.  2808. 

TORKSHIRB.    Ses  644. 

YUGOSLAVIA.    iSm  JUGOSLAVIA. 

YUKON. 

2916  Caibmbs.     D.     D.        Preliminary 

memoir  on  the  Lewes  and  Nor- 
denski5ld  rivers  coal  district 
Yukon  Territory.  Ottawa,  1910, 
70  pp.  Canada  Geol.  Surv.. 
Mem.  5.  (5  entries.  1887-1906. 
Regional.) 
See  115.  133. 

YUKKAH.     See  1428. 

ZBOUTBS. 

2917  RiNNB,     F.         Kristallographisch- 

chemisoher  Ab-  und  Umbau  ins- 
besondere  von  Zeolithen.  Fort- 
schr.  Min.  £>ist.  Petrogr.,  3, 
1913:  181-183.  (55  entries. 
1880-1910.  General.) 
See  1748a. 
ZINC. 

2918  JosBPH,  P.  E.    Zinc.    Tucson,  An- 

Bona,    1915-16.    12    pp.       Aris. 
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Univ.,  Bull.  20.  BCin.  teoh.  ser. 
11.  (14  entries.  190&-13.  Gen- 
end.) 

2919  SiXBBifTHAL,  C.  E.     Zino.     U.  8. 

Geol.  Bury.,  Min.  Res.  1907-1, 
1906:  674-676.  (67  entries. 
1905-08.     Regional.) 

2920  SmaifTHAL,  C.  E.    Zinc  ((General 

report).  U.  8.  Geol.  Surv.,  Min. 
Res.  1915-1,  1917:  861^)77. 
(147  entries.  1864-1916.  Re- 
Clonal.) 

2921  Smith,  E.  A.     The  sine  industry. 

London.  1918.  223  pp.  (BiU., 
218-221.  118  entries.  1861- 
1918.    General.) 


See  782,  792,  1304,  1306,  1406. 
1411,  1511,  1634,  1660,  1668, 
1732.  1740a,  1816,  1903,  2069. 
2285,  2669,  2788.  2837.  2838, 
2890,  2893,  2893a. 

ZIRCOK.    iSm1807. 

ZIRCOHIUM. 

2922  Mabdun,  J.  W.,  and  Rich.  M.  N. 
Investigations  of  siroonium  with 
especial  reference  to  the  metal 
and  oxide.  U.  8.  Bur.  Mines. 
BuU.  186,  1921:  119-144.  (443 
entries.  1846-1919.  General.) 
iSm2292. 
See  aUo  RARE  EARTH8. 

ZULULAKD.    i8m1825. 


Digitized  by 


Googl( 


PART  III 


PERSONAL  BIBLIOGRAPHIES 


2923  ACHIARDI.    AKTOHIO    D*.    1830- 

1902. 
Manabsb,  Ebnxsto.  Eleneo  delle 
pubblicazioni  del  Prof.  Antonio 
d'Achiardi.  Soc.  geol.  ital..  Boll. 
22,  1903:  cziz-czxiii.  (77  entries. 
1860-1902.     Chronol.) 

2924  ADAMS,  CHARLBS  BAKER,  1814- 

63. 
Sbblt,   H.   M.     Sketch  of  the  life 
and    work    of    Charles    Baker 
Adams.      Am.   Geol.,  32,   1903: 
12.     Vermont  State  Geol.,  Rept. 
4.    1904:    14-15.       (13    entries. 
1845-52.     Chronol.) 
2924a  ABBBRHARDT,        BBRCHTOLD, 
1872-1912. 
*HBiif  ANN,  A.  Dr.  Berchtold  Aeber- 
hardt,  1872-1912.     Schw.  naturf. 
Gesell.,  Verh.  1912.  1:  169-170. 

2925  AMBOHIHO,  FLORBNTINO,  1854- 

1911. 
ToRCELU,  A.  J.  Vida  y  obras  del 
sabio.  Obras  completas  y  cor- 
reepondencia  cientffioa  de  Flor- 
entino  Ameghino,  1,  1913:  375- 
391.  (186  entries.  187&-1911. 
Chronol.) 
APLIH,  CHRISTOPHBR  D'OTLT 
HALB.     See  3242. 

2926  ARBBR,    BDWARD    ALBZAHDBR 

NBWBLL,     1870-1918. 
A.,  A.   Obituary.   Geol.  Mag.,  n.  s. 
(VI)    5.    1918:    428-431.        (57 
entries.    1901-18.    Chronol.) 

2927  ARHAUD,  HILAIRB,  1827-1907. 

Grossouvre,  a.  db.  Notice  n6cro- 
logique  sur  H.  Arnaud.  Soc.  g^ol. 
France,  Bull.  4th  ser.  8,  1908: 
232-233.  (31  entries.  1862-1907. 
Chronol.) 

2928  ARZRUHI.  AHDRBA.   1847^8. 

FANTAPPli,  LiBBRTO.      Prof.    Dott. 

Andrea  Arsruni.  Riv.  min.  e 
Crist.,  21,  1898:  94-97.  (46  en- 
tries. 1872-95.  Chronol.) 
RoMANOwsKT,  E.  O.  Arsuruiana. 
[Verseichniss  der  wissenschaft- 
lichen  publicationen  yon  A.  E. 
Arsruni.  Russ.  k.  min.  Ge- 
sell., Verh.  2d  ser.  36,  1899: 
[477]-488.  (78  entries.  1872-99. 
Chronol.) 

2929  BAIH,  FRANCIS,  1842-94. 

Watson,  L.  W.  Francis  Bain, 
Geologist.      Roy.  Soc.   Canada, 


♦Not 


2930 


2931 


2932 


2933 


2934 


2935 


2936 


Trans.,  2d  ser.  9-IV.  1903:  140- 

142.       (62    entries.       1885-92.) 

Chronol. 
BALTZBR,      RICHARD      ARMIK» 

1842-1913. 
HuQi,  E.     Verseiohnis  der  Schrif- 

ten  von  Prof.   Dr.   A.   Baltser. 

Schw.  naturf.  GeselL.Verh.  1914- 

I:  94-105.     (184  entries.     1869- 

1912.     Chronol.) 
Huoi,  E.    Zum  Gedftchtnis  Armin 

Baltser's.       Centralbl.   f.    Min.» 

1914:    422-430.        (146    entries. 

1868-1912.     Chronol.) 
BAPTISTA,      ISIDORO      BMIUO, 

1815-^3. 
Choftat,  Paul.    Deux  pr^curseurs 

de  la  commission  g6ologique  du 

Portugal.  .  .  .  Dr.  Isidoro  Emilio 

Baptista.    Portugal.    Serv.  geol., 

Comm.  8,  1910-11:108-109.   (10 

entries.    1846-61.   Chronol.) 
BARBTTI,  MARTINO,  1841-1905. 
Sacco,  Fedbrico.     Eleneo     delle 

pubblicasioni.      Soc.   geol.   ital.. 

Boll.    26,    1907:    czzxiii-czzziv. 

(36  entries.  1866-1900.  Chronol.) 
BARLOW,  ALFRBD  BRHBST,  1861- 

1914. 
Adams,  F.  D.     Memoir  of  Alfred 

Ernest  Barlow.    Geol.  Soc.  Am., 

Bull.  26. 1914: 15-18.  (61  entries. 

1882-1914.     Chronol.) 
BARRBLL,  JOSBPH,  1869-1919. 
[ScHucHERT,  C.J.     Joseph  Barrell. 

Am.    Joum.    Sci.,    4th   ser.    48, 

1919:    277-280.         (93    entries. 

1899-1919.  Chronol.) 
BARROIS,     CHARLBS     BUOBKB, 

1851- 
Liste  des  publications  de  M.  Charles 

Barrois.     Soc.  g6ol.  Nord,  Ann. 

33,  1904:  268-282.    (179  entries. 

1873-1904.     Chronol.) 
*Notice  sur  les  travauz  scientifiques 

de  Charles  Barrois.    Paris,  1904, 

56  pp. 
BASSAHI,  FRAHCBSCO,  1853-1916. 
Erasmo,  Gbrbmia  d'.     Francesco 

Bassani.     Soc.  geol.  ital..  Boll. 

35,     1916:    Izviii-izxvi.         (105 

entries.   1876-1915.   Chronol.) 
LoRBNC,  G.  DB.  Francesco  Bassani. 

Accad.      sci.      Napoli,     Rendic. 

3d  ser.  22,  1916:  81-^.      (105 

entries.    187^1915.   Chronol.) 
Parona,    C.    F.       a    ricordo    di 

Francesco   Bassani.     Italy. 
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Com.  geoL,  Boll.  46,  1916:  96- 
102.  (105  entries.  1876-1915. 
Chronol.) 

2937  BAUER,    MAX   HERMANN,    1844- 

1917. 
Bbauns,  R.  Max  Bauer.  Centralb. 
f.  Min.,  1918:  80-84.   (86  entries. 
1866-1916.     Chronol.) 

2938  BAUR,  OEORO  HERMANN  CARL 

LUDWIG,  1859-98. 
Whbblxb,  W.  M.    George  Baur's 
life  and  writings.    Am.  Nat.,  33, 
1899:23-30.   (144  entries.   1882- 
97.     Chronol.) 

2939  BBADNELL,  HUGH  JOHN 

LLEWELLYN. 
Retirement  of  Mr.  Hugh  J.  Llewel- 
lyn Beadnell,   F.   G.   S.      Geol. 
Mag.,   n.   s.    (V)   2,    1905:   528. 
(15  entries.    1900-05.    Chronol.) 

2940  BECK,     RICHARD,     t.     s.,     CARL 

RICHARD,  1858-1919. 

KoBSMAT,  Frans.  Richard  Beck 
nekrolog.  Sachs.  Akad.  Wissen, 
Leipsig,  Ber.  u.  d.  Verh.  71, 
191:360-364.  (96  entries.  1882- 
1915.     Chronol.) 

Stutzer,  O.  Richard  Beck.  Ver- 
seichnis  der  Veroffentlichungen 
R.  Beck's.  Zeit.  f.  prak.  Geol., 
27,  1919:  151-153.  (95  entries. 
1882-1919.  Subj.  Chronol.) 

2941  BECKER,   GEORGE  FERDINAND, 

1847-1919. 
ESyanb,  I.  P.,  comp.  Bibliography 
of  George  Ferdinand  Becker.  .  .  . 
Geol.  Soc.  Am.,  Bull.  31,  1919: 
19-25.  (128  entries.  1874-1916. 
Chronol.) 

2942  BECQUEREL,  HENRI,  1852-1908. 

Becquerel,  Jean.  Lists  des  ouv- 
rages  et  m6mories  publics  de 
1875  a  1908  par  M.  Henri  Bec- 
querel. Mus.  hist.  nat.  Paris. 
NouT.  Arch.  5th  ser.  1,  1909: 
iii-z.  (106  entries.  1875-1908. 
Subj.  Chronol.) 

2943  BEBCHER,  CHARLES  EMERSON, 

1856-1904. 

Bush,  L.  P.  Bibliography  of 
Charles  Emerson  Beecher.  Am. 
Geol.,  39,  1904:  10-13.  (70  en- 
tries.   1876-1904.   Chronol.) 

Dall,  W.  H.  Biographical  memoir 
of  Charles  Emerson  Beecher, 
1856-1904.  Nat.  Acad.  Sci., 
Biog.  Mem.  6,  1906:  66-70. 
(70  entries.  1876-1904.  Chronol.) 

Jackson,  R.  T.  Charles  Emerson 
Beecher.  Am.  Nat.,  38,  1904: 
418-126.  (108  entries.  1876- 
1904.     Chronol.) 


2944 


2945 


2946 


2947 


2948 


♦Not  seen. 


2949 


2950 


ScHuoHBRT,  Chablbs.  Bibliog- 
raphy of  the  more  important 
papers  of  Charles  Emerson 
Beecher.  Am.  Joum.  Sci.,  4th 
ser.  17,  1904:  421-422.  (70 
entries.   1876-1903.   Chronol.) 

ScHucHBBT,  Chablbs.  Memoir  of 
Charles  Emerson  Beecher.  Geol. 
Soc.  Am.,  BuU.  16,  1905:  646- 
648.  (37  entries.  1876-1904. 
Chronol.) 
BBNNIB,  JAMES,  1821-1901. 

HoRNB,  John.  Obituary  notice 
of  the  late  Mr.  Bennie.  Edin- 
burgh Geol.  Soc,  Trans.  8,  1905: 
192-193.  (19  entries.  1867-96. 
Chronol.) 
BEROERON,  JULES,  1853-1919. 

Bigot,  A.  Jules  Bergeron.  Soc. 
g6ol.  France,  BuU.  4th  ser.  20, 
1920:  117-123.  (139  entries. 
1882-1915.     Chronol.) 

♦Notice  sur  les  travaux  scientifiques 
de   J.    Bergeron.       Paris,    1912, 
98  pp. 
BERTELLI,    P.    TOMOTBO,    1826- 
1905. 

♦Baratta,  M.    L'opera  sdentifica 
del  P.   Timoteo  Bertelli  (1826- 
1905).    Riv.  geog.  ital.,  12,  1905: 
193-203,  340-350. 
BERTRAND,  ^MILB,  1844-1909. 

Wtroxtboff,  G.  £mile  Bertrand. 
Notice  sur  les  travaux.  Soc. 
franc,  min.,  BuU.  33,  1910:  121- 
124.  (61  entries.  1870-97. 
Chronol.) 
BERTRAND,  MARCEL  ALEXAN- 
DRE, 1847-1907. 

KiLiAN,  Wilfrid,  and  RiriL,  J. 
Notice  sur  la  vie  et  les  travaux 
de  Marcel  Bertrand.  Soc.  hist, 
nat.  Chamb^ry,  Bull.  2d  ser.  13. 
1907-08:  10-37.  (124  entries, 
1881-1900.     Chronol.) 

Tbrmibb,  Pibbrb.  £loge  de 
Marcel  Bertrand.  Soc.  g6ol. 
France,  Bull.  4th  ser.  8,  1908: 
198-204.  (133  entries.  1880- 
1905.     Chronol.) 

Tbbmibb,  Pierbb.  Marcel  Ber- 
trand. Ann.  mines,  10th  ser. 
Mem.  13,  1908:  338-346.  (133 
entries.  1880-1900.  Chronol.) 
BEUSHAUSEN,  HERMANN  ERNST 
LOUIS,  1863-1904. 

Louis    Beushausen.   Prussia.   Geol. 
Landesanst.,    Jahrb.     25,    1907: 
1028-1029.    (33    entries.     1884- 
1907.     Chronol.) 
BILLINGS,  BLEJINAH,  1820-76. 

Ami,  H.  M.  Brief  biographical 
sketch   of .  .  .  .  Am.   Geol.,  27, 
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1901:  272-281.  (180  entries. 
1854-76.  Chronol.) 
Wauub,  B.  £.  List  of  the  pub- 
lished writinss  of  Elkanah 
BiUinss,  F.  G.  S.,  Palaeontologist 
to  the  Geological  Survey  of 
Canada,  1866-76.  Canad.  Reo. 
Sci.,  8.  1901:  366-388.  (167 
entries.    1854-76.    Chronol.) 

2951  BILLOWS,  BDUARD. 

*BiLLOws,  Eduard.  Coneorso  dell' 
anno  1909  alia  eattedra  di 
mineralogia  della  Regia  Uni- 
versitA  di  Sassari.  Elenoo  dei 
titoli  e  delle  pubblicasioni  del 
oonoorrente  Dott.  E  d  o  ar  d  o 
Billows.  Padova.  1909,  pp.  1-16. 

2952  BLAKE,  JOHN  FBBDBRICK,  1839- 

1906. 
Obituary.     Geol.  Mag.,  n.  s.  (V) 
3.   1906:  428-431.      (94  entries. 
1870-1905.     Chronol.) 

2953  BLAKE,  WILLIAM  PHIPP8,  1826- 

1910. 

Babcock,  K.  C.  The  published 
writings  of  William  Phipps  Blake, 
1850-1910.  Reprinted     from 

President's  report  to  the  Board  of 
Regents  of  University  of  Arisona 
for  1909.  23  pp.  1910.  (206 
entries.    1850-1910.    Chronol.) 

Ratmoitd,  R.  W.  Biographical 
notice  of  William  Phipps  Blake. 
Am.  Inst.  M.  E.,  Trans.  41, 1911: 
857-864.  (204  entries.  1850- 
1908.     Chronol.) 

Raymond,  R.  W.  Memoir  of 
William  Phipps  Blake.  Geol. 
Soo.  Am.,  BuU.  22,  1910:  39-47. 
(204        entries.  1850-1910. 

Chronol.) 

2954  BLAHPORD,  WILLIAM  THOMAS. 

1832-1905. 

Eminent  living  geologists:  William 
Thomas  Blanford.  Geol.  Mag., 
n.  s.  (V),  2,  1905:  9-15.  (174 
entries.    1854-1901.   Chronol.) 

[HoLLAirn,  T.  H.]  W.  T.  Blanford, 
A.  R.  8.  M..  LL.  D..  C.  L  E., 
F.  R.  8.  India  Geol.  Surv., 
Rec.  32,  1905:  248-257.  (175 
entries.    1854-1901.   Chronol.) 

2955  BLtMCKE,  ADOLF,  1857-1914. 

FxireTBBWALon,  Sen.  Zusam- 
menfassendes  Verseichnis  der 
Drucksohriften  Adolf  BlOmekes. 
Zeit.  f.  Gletsoherk.,  9,  1914-15: 
75-76.  (18  entries.  1887-1910. 
None.) 

2956  BODBKBBKDBR,  OUILLBRMO. 

BoDaNBaNDIB,  GUILLUMO.      Pub- 

licaeiones   del.  .  .  .  Acad.    nac. 


*Not  seen. 


C6rdoba,  B<^.  19,  no.  1.  1911. 
[223-224.]  (23  entries,  n.  d: 
None.) 

2957  BOHM,  GBORO,  1854-1913. 

DsacKS,  W.  liste  der  von  Georg 
B6hm  verfassten  Druckschriften. 
Centralb.  f.  Min..  1913:  292-295. 
(71  entries.  1877-1912.  Chronol.) 

2958  BOBKE,  HBKDRIK  BKKO,   1881- 

1918. 
RiNNi,      E.         Verseichnis      der 
Arbeiten    von    H.     E.     Boeke. 
Centralb.  f.  Min..  1919:  94-96. 
(53  entries.    1906-17.    Chronol.) 

2959  BOKBTTI,  FILIPPO,  1854-1911. 

Clbsici,  E.  Pubblicasioni  del 
Prof.  FUippo  Bonetti.  Soc.  geol. 
ital..  Boll.  31,  1912:  (13  entries. 
1884-1909.     Chronol.) 

2960  BOKHET,      THOMAS      OBORGB, 

1833-. 
Eminent  living  geologists:  The  Rev. 
Professor  T.  G.  Bonney.  Geol. 
Mag.,  n.  s.  (IV)  8,  1901:  394- 
400.  (176  entries.  1865-99. 
Chronol.) 

2961  BOTTI,  ULDBRIGO,  -1905? 

Stifano,  GiusBPpa  dx.  Ulderigo 
Botti.  Soc.  geol.  ital..  Boll.  25, 
1906:  Izzxviii-zc.  (29  entries. 
1868-1902.     Chronol.) 

2962  BOULB.    MARCBLUK,    1861-. 

*BonLB,  Mabcbllin.  Titres  et 
travauz  scientifiques,  supplement 
(1903-08).   Paris,  1908,  28  pp. 

2963  B0U88AC,  JEAN,  1885-1915. 

LuoxoN,  Mauricb.  Jean  Boussao. 
Soc.  g6ol.  France,  Bull.  4th  ser. 
17,  1917:  339-341.  (63  entries. 
1904-16.  Chronol.) 
BRAHDAO,  VICBHTE  DE  80UZA. 
Ste  SOUZA-BRANDAO,  VI- 
CENTE DE. 

2964  BRIART,  ALPHOKSE,  1825-98. 

Publications  d'Aiphonse  Briart. 
Soc.  g6ol.  Belg.,  Ann.  28,  1900- 
01:  B197-B205.  (88  entries. 
1855-97.    Chronol.) 

2965  BROADHEAD,    GARLAND    CARR, 

1827-1912. 

GBBoan,  D.  K.  Gariand  Carr 
Broadhead,  with  bibliography. 
Mo.  Hist.  Rev..  9,  no.  2,  1915: 
60-74.  (217  entries.  1859-1915. 
Chronol.) 

Kbtbs,  C.  R.  Memorial  of  Gariand 
Carr  Broadhead.  Geol.  Soc.  Am., 
Bull.  30,  1918:  20-27.  (191 
entries.    1859-1910.   Chronol.) 

2966  BROWN,  AMOS  PEASLEB,   1864- 

1917. 
Pbnbosb,  R.  a.  F.,  /r.    Memorial 
of  Amos  P.  Brown.    Geol.  Soc. 
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Am.,  BuU.  29,  1917:  1&-17.  (33 
entries.  1888-1917.  Chronol.) 
Stonb,  WmiXB.  Amos  Peaaiee 
Brown.  Am.  Phil.  Soc,  Proo.  57, 
1918:  iii-zv.  (30  entries.  1888- 
1917.  Footnotes.) 
BROWN,  HSKRT  TORKB  LTBLL, 
1844-.         See  3242. 

2967  BRUSH,  GBOROB  JARVI8»   1831- 

1912. 

Dana,  E.  S.  George  Jarvis  Brush 
[1831-1912].  Am.  Joum.  Soi., 
4th  ser.  33,  1912:  396.  (29 
entries.    1849-83.    Chronol.) 

Ford,  W.  E.  George  Jarvis  Brush. 
[1831-1912].  Sci.,  n.  s.  35,  1912: 
410-11.  (44  entries.  1849-83. 
Chronol.) 

2968  BUCKLBT,  BRKBST  ROBBRTSOKt 

1872-1912. 
BuxHLBB,  H.  A.   Memoir  of  Ernest 
Robertson  Buckley.     Geol.  Soc. 
Am.,  Bull.  24,  1912:  47-48.    (32 
entries.    1898-1912.    Chronol.) 

2969  BULLBK.   ROBBRT   ASHIKGTOKt 

1850-1912. 
Obituary.     Geol.  Mag.,  n.  s.  (V) 
9,   1912:  527-528.      (28  entries. 
1894-1911.     Chronol.) 

2970  BURBAU,  ^DOUARD,  1830-1918. 

Cabpbntxbb,  a.  Lists  des  pub- 
lications d'£douard  Bureau.  Soo. 
g6ol.  France,  Bull.  4th  ser.  19, 
1919:  119-120.  (31  entries. 
1859-1914.     Chronol.) 

Gaonkpain,  F.  £douard  Bureau 
sa  vie  et  son  ouevre.  Rev.  g6n. 
bot.,  31,  1919:  214-218.  (158 
entries.  1861-1901.  None.) 
CABRAL,  FRBDBRICO  A.  DB  VA8- 
COHCBLLOS  PBRBIRA.  See 
VASCONCELLOS  PEREIRA 
CABRAL,  FREDERICO  AU- 
GUSTO  DE. 

2971  CAIRHBS,    DBLORMB    DONALD- 

SON, 1879-1917. 
Camsxll,  Charles.     Memorial  of 
Delorme  D.  Cairnes.    Geol.  Soc. 
Am..  BuU.  29,  1917:  19-20.    (38 
entries.     1905-17.    Chronol.) 

2972  CALLAWAY,  CHARLES,  1838-1915. 

RiCHABDBON,  L.  Obituary.  Geol. 
Mag.,  n.  s.  (VI)  2,  1915:  527- 
528.  (40  entries.  1874-1905. 
Chronol.) 

2973  CALVIN,  SAMUEL,  1840-1911. 

Shimbk,  B.  Memoir  of  Samuel 
Calvin.  Geol.  Soc.  Am.,  BuU.  23, 
1912:  9-12.  (74  entries.  1878- 
1911.     Chronol.) 


•Not 


2974  CARPBNTBR.  FRANKLIN  R.,  1848- 

1910. 
HoFMAK,  H.  O.    Memoir  of  Frank- 

Un    R.     Carpenter,     1848-1910. 

Geol.  Soc.  Am.,  BuU.  22,  1911: 

51-52.     (18  entries.     1888-1905. 

Chronol.) 
HoniAK,    H.    O.        Biographical 

notice  of  Franklin  R.  Carpenter. 

Am.  Inst.  M.  E.,  Trans.  41, 1911: 

875.      (18  entries.      1888-1906. 

Joum.  ref.) 

2975  CASH.  WILLIAM,  1843-1914. 

8[hbppabd].  T[homas].  WiUiam 
Cash,  F.  G.  S.  (1843-1914.) 
Naturalist.  1915:  30.  (33  entries. 
1877-1912.     Chronol.) 

2976  CASTILLO,  ANTONIO  DBL,  1820- 

95. 
AouiLBBA,  J.  G.   Antonio  del  Caa- 

tiUo.     Mezioo.    Inst,  geol.,  Bol. 

4-6,    1896:    3-7.       (32    entries. 

1845-95.     Chronol.) 
ObooHbz,   Esbquibl.     Memoir  of 

Antonio  del  CastiUo.    Geol.  Soo. 

Am.,    Bull.    7,    1896:    487-488. 

(20  entries.    1845-95.    Chronol.) 

2977  CHANTRB,  BRNBST,  1843- 

Chantbb,  Ebnest.  Pal6onto1ogie 
humaine:  L'homme  quatemaire 
dans  le  bassin  du  Rhone,  fitude 
g^ologique  et  anthropologiQue. 
Lyon,  1901,  193  pp.  (Publ.,187- 
193.  123  entries.  1866-1900. 
Chronol.) 

2978  CHAPER,     MAURICB     ARMAND, 

1834-96. 
DouviLLB,  H.  Notice  n4crologique 
sur  Maurice  Chaper.  Soc.  g6ol. 
France,  BuU.  3d  ser.  27,  1899: 
188-190.  (36  entries.  1868-94. 
Chronol.) 

2979  CHOFFAT,    PAUL,    1849-1919. 

Flbubt,  Ebnbst.  Une  phase  bril- 
lante  de  la  g^ologie  portugaise 
Paul  Choffat.  .  .  .  Lisbonne, 
1920,  54  pp.  Soc.  port.  sci.  nat., 
Mem.  Ser.  geol.,  3.  (Works,  34- 
51.  186  entries.  1874-1920. 
Chronol.) 

Publications  g6ologiques.  1874- 
1910.  Portugal.  Serv.  geol., 
Comm.  8,  1910-11:  14^177. 
(276  entries.  1874-1910.  Subj. 
Chronol.) 

2980  CLARK,      WILUAM      BULLOCK, 

1860-1917. 
Clarkb,  J.  M.  Biographical  memoir 
of  WiUiam  BuUock  Clark,  1860- 
1917.  Nat.  Acad,  of  Sd.,  Biog. 
Mem.  9,  1919:  13-18.  (102  en- 
tries. 1887-1917.  Chronol.) 
Clabkb,  J.  M.  Memorial  of  Wil- 
liam BuUock  Clark.    Geol.  Soe. 
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Am.,  BuU.  29,  1917:  24-29.    (102 
•ntriM.    1887-1917.   Chronol.) 

2981  CLATPOLE,    EDWARD    WALLER, 

1835-1901. 

Bhidoi,  Norman.  Edward  Clay- 
pole — the  man.  Am.  GeoL,  29. 
1902:40^7.  (160  entries.  1870- 
98.     Chronol.) 

CoMSTOCK,  T.  B.  Memoir  of  Ed- 
ward Waller  Claypole.  Geol.  Soc. 
Am..  BuU.  13.  1902:  491- 
490.  (149  entries.  1870-1901. 
Chronol.) 

2982  COHEN,  EMIL   WILHELM,   1842- 

1906. 
Dbbckx.  W.     Emil  Cohen.     Cen- 
tralb.     f.      Min..      1905:     524- 
630.     (123  entries.     1871-1906. 
Chronol.) 

2983  COLLOT,    LOUIS    MARIE   FRAN- 

COIS, 1846-1915. 
JouBDT.  Liste  des  publications  de 
Louis  O>llot.  Soc.  g6oI.  France, 
BuU..  4th  ser.  16,  1916:  24&- 
248.  (71  entries.  1873-1916. 
Chronol.) 

2984  COMMOHT,    VICTOR,    1866-1918. 

Lamothb,  L.  db.  Liste  des  prind- 
pauz  ouvrages  de  Commont. 
Soc.  g6ol.  France,  BuU.  4th  ser. 
19.  1919:  127-128.  (27  entries. 
1905-17.       Chronol.) 

2985  COMSTOCK,    THEODORE    BRY- 

ANT, 1849-1915. 
Ribs,    Hbinbigh.       Memorial    of 
Theodore     Bryant      Comstock. 
Geol.    Soc.  Am..  BuU.  27.  1915: 
13-15.    (33  entries.      1873-1907. 
Chronol.) 
2985a  CONTEJSAN,     CHARLES,     1824- 
1907. 
^Fallot,  Emmanubl.      Notice  sur 
Charles    Contejean.    1824-1907. 
M6m.  Soc.  d'Emulation  de  Mont- 
b6Uard  35,  1008:  100-105. 

2986  CONDON,     THOMAS,     1822-1907. 

Washbubnb,  C.  W.  Thomas  Con- 
don. Joum.  Geol..  15.  1007:  282 
(8  entries.  1871-1906.  Chronol.) 

2987  COOK,    GEORGE     HAMMELL, 

1818-89. 
GiiABBT,  G.  EL  Memoir  of  George 
HammeU  Cook.  1818-1889. 
[With  bibliography.]  Nat.  Acad. 
Sci.,  Biog.  Mem.  4,  1902:  143- 
144.  (22  entries.  1853-89. 
Chronol.) 

2988  COOPER,  JAMES  GRAHAM,  1830- 

1902. 
Raymond,  W.  J.,  eomp.  Writings  of 
James  G.  Cooper,  M.D..  on  con- 
chology  and  palaeontology,  with 


♦Not 


list  of  species  described  by  him. 
NautQus,  17,  1903:  6-12.  (48 
entries.     1859-96.     ChronoL) 

2989  COPE,  EDWARD  DRINKER,  1840- 

97. 

Fraxbb,  PsBazvoB.  Alphabetical 
cross  reference  catalogue  of  all 
the  pubUcations  of  Edward 
Drinker  Ck>pe,  from  1859  tiU  his 
death  in  1897.  Soc.  cient.  "An- 
tonio Alsate,"  Mem.  14,  1900: 
39-72,  233-256,  439-466:  15, 
1900:  31-96.  (1859-97.  Alpha- 
bet.) 

Fbasbb,  Pbbsifob.  Catalogue 
chronologique  des  pubUcations  de 
Edward  Drinker  Cope  de  1859  k 
1897  indusiyement.  Soc  g6oL 
Belg.,  Ann.  29,  1901-02:  BB3- 
BB77.  (1216  entries.  1859- 
1900.     Chronol.) 

Kino,  H.  D.  Edward  Drinker 
Ck>pe.  Am.  Geol.,  23,  1899:  10- 
41.  (815  entries.  1859-97. 
Chronol.) 

2990  COSTA  SENA,  JOAQUIM  CANDI- 

DO  DA,  1852-1919. 
Bbaitnbb,  J.  C.  Memorial  of  Joa- 
Quim  Candido  da  Costa  Sena. 
Geol.  Soc.  Am.,  BuU.  32.  1920: 
17-18.  (20  entries.  1883-1919. 
Chronol.) 

2991  CORNU,  FELIX,  1882-1909. 

GObgbt,  R.  Verseichnis  der  Ar- 
beiten  Cornu's.  C^entralb.  f .  Min. 
1910:  123-127.  (88  entries. 
1905-09.     Chronol.) 

2992  CREDNER,      CARL      HERMANN, 

1841-1013. 

Etzold,  Fbans.  Zu  Hermann  Oed- 
ner's  Ged&chtnis.  Centralb.  f. 
Min.,  1914:  587-592.  (102  en- 
tries.    1864-1910.    Chronol.) 

Wahnschatfb,  Fbux.  Zum  Ge- 
d&chtnis Hermann  Credner. 
Deutsch.  geol.  Gesell.,  Zeit.  65, 
1913:  Monatsb.  482-488.  (129 
entries.    1864-1912.    Chronol.) 

2993  CRICK,  GEORGE  CHARLES,  1856- 

1917. 
WooDWABD,  B.  B.  [Obituary.] 
Geol.  Mag.,  n.  s.  (VI)  4.  1917: 
557-560.  (67  entries.  1889- 
1917.  Chronol.) 
DAINTREE,  RICHARD,  1831-1878. 
See  3242. 

2994  DAMES,  WILHELM  BARNIM, 

1843-98. 
Frbgh,    Fb.        Wilhelm    Bamim 

Dames.    Geol.  u.  palftont.  Abh., 

n.    f.    4,    hft.    2,    1898:    vi-viii. 

(101  entries.   1868-97.  Chronol.) 
KoKBN,     E.       Wilhelm     Bamim 

Dames.     N.  J.  f.  Min..  1899-1: 
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2995 


2996 


2997 


2998 


2999 


3000 


3001 


9-14.      (100  entries.      186&-00. 
Chronol.) 
DAMOUR,  ALEXIS,  1908-1902. 

Lacroiz,  a.    Liste  dee  travauz  de 
A.  Damour.      Soc.  fran^.  min., 
Bull.  28,  1906:  84-95.     (136  en- 
tries.    1857-94.     Chronol.) 
DANA,  JAMBS  DWIGHT.  1813-95. 

Oilman.  D.  C.  The  life  of  James 
Dwight  Dana.  ...  N.  Y.  and 
London,  1809,  409  pp.  (Bibl., 
385-394.  217  entries.  1835-95. 
Chronol.) 

La  CoNTB,  Joseph.  Memoir  of 
James  Dwight  Dana.  Geol.  Soc. 
Am.,  BuU.  7,  1896:  474-479. 
(165  entries.  1835-95.  Chronol.) 

PiRSSON,  L.  V.  Biographical  mem- 
oir of  James  Dwight  Dana,  1813- 
1895.  Nat.  Acad.  Sci.,  Biog. 
Mem.  Vol.  9,  1919;  83-92.  (217 
entries.  1835-95  Chronol.) 
DAUBREB,  AUOUSTB,  t.  s.  OA- 
BRIBL  AUOUSTB,  1814-96. 

Lappabbnt,  a.  db.  Lists  chrono- 
logique  dee  principauz  ouvrages 
et  m6moires.  .  .  .  Soc.  g6ol. 
France,  Bull.  3d  ser.  25,  1897: 
25»-284.  (439  entries.  1838-96. 
Chronol.) 
DAVIS,  CHARLES  ALBERT,  1861- 
1916. 

Lanb,  A.  C.    Memorial  of  Charles 

A.  Davis.    Geol.  Soc.  Am.,  BuU. 

28,    1916:   38-40.      (59   entries. 

1894-1916.       Chronol.) 

DAWKIHS,  WILLIAM  BOTD,  1838- 

Watson,  D.  M.  S.,  camp.  List  of 
publications.  Geol.  Mag.,  n.  s. 
(V)  6.  1909:  531-534.  (77  entries. 
1862-1907.  Chronol.) 
DAWSOH,  OBOROB  MERCER, 
1849-1901. 

Ami,  H.  M.  Bibliography.  Geol. 
Soc.  Am.,  Bull.  13,  1902:  502- 
509.  (99  entries.  1874-1901. 
Chronol.) 

Ami,  H.  M.  Bibliography  of  Dr. 
George  M.  Dawson.  Canad. 
Rec.  Sci.,  8,  1902:  503-516. 
Ottawa  Nat.,  15,  1901:  203-213. 
Am.  Geol.,  28,  1901:  76-86.  (131 
entries.    1870-1901.   Chronol.) 

Ami,  H.  [M].  Bibliography  of  Dr. 
George  Mercer  Dawson.  Roy. 
Soc.  Canada,  Proo.  and  Trans. 
2d  ser.  8-IV,  1902:192-201.  (133 
entries.  1870-1901.  Chronol.) 
DAWSOH,  Sir  JOHN  WILLIAM, 
1820-1809. 

Ami,  H.  M.  Bibliography  of  Sir 
John    William    Dawson.      Roy. 


•Not 


Soc.  Canada,  Trans.  2d  ser.  7-1 V, 
1901:  15-44.  Am.  Geol.,  26, 
1900:14-48.  (514  entries.  1842- 
1901.  Chronol.) 

3002  DB    OBER,    GBRARD    JAKOB, 

Baron,  1858- 
Db  Gbbr,  E.  H.  Bibliographia  De 
Geeriana,  Professor  Gerard  de 
Geers  publikationer  1881-1918. 
Geol.  F5ren.  Stockh.  F6rh..  40, 
1918:  811-845.  (251  entries  + 
81  maps.    1881-1918.    Chronol.) 

3003  DELOADO,     JOAQUIM     PILIPPB 

KERT  DA  BKCARHACAO, 
1835-1908. 

Chofpat,  Paul.  Notice  n^crolo- 
giQue  sur  J.  F.  Nery  Delgado. 
Portugal.  Serv.  geol.,  Comm.  7, 
1907-09:  zvii-zzi.  (62  entries. 
1867-1909.       Subj.    Chronol.) 

Dbloado,  J.  F.  N.  tStude  sur  les 
fossiles  des  schistes  k  n6r6ites  de 
San  Domingos  .  .  .  (ouvrage 
posthume).  Lisbonne,  1910,  68 
pp.  Portugal.  Serv.  geol., 
Comm.  Terrains  paltesoiques  du 
Portugal  (Publ.,  [izj.  22  entries. 
1870-1910.     Chronol.) 

3004  DELVAUX,  ^MILE,  1837-18?  . 

Liste  des  publications  d'£mile  Del- 
vaux.  Soc.  g6ol.  Belg.,  Ann.  29, 
1901-02:  B82-B91.  (86  entries. 
1874-97.     Chronol.) 

3005  DBKIHOER,   KARL,   1878-1917. 

WiiiCKBNS,  O.  Karl  Deninger.  Geol. 
Rundsch.,  9,  1918:  64.     (13  en- 
tries.   1901-14.   Chronol.) 
3006*DEP^RBT,         CHARLES        JEAN 
JULIBH,  1854- 

Notice  sur  les  travauz  soientifiques 
de  M.  Dep^ret.  Lyon,  1913,  pp. 
1-73. 

3007  DBRBT,      ORVILLB      ADELBERT, 

1851-1915. 
Bhannbb,     J.     C.     Memorial     of 
OrviUe  A.  Derby.  Geol.  Soc.  Am., 
Bull.  27,  1915:  21.     (15  entries. 
1907-15.       Chronol.) 

3008  DBS  CLOIZEAUX,  ALFRED  LOUIS 

OLIVIER  LEORAND,  1817-97. 
Lacboix,  a.  a.  Des  Cloiseaux. 
Liste  des  ouvrages  et  m6moires. 
Soc.  franc,  min.,  Bull.  20,  1897: 
278-287.  (207  entries.  1842-94. 
Chronol.) 

3009  DEWALQUE,      GUSTAVE,      1826- 

1905. 
Liste  des  travauz  publics  par 
G.  Delwalque  (1851-1905).  Soc. 
g6ol.  Belg.,  Ann.  38,  1910-11: 
B127-B158.  (1914  entries.  1851- 
1905.     Chronol.) 
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3010  DOKUCAJEV,  V.  V. 

KBxdTAron£,  N.  Aper^u  des  tra- 
vaux  de  V.  V.  Dokucajev.  [In 
RiMsian].  Ann.  g^ol.  et  min. 
Ru88.,  7-1,  1004:  23-38.  (161 
entries.  1871-94.  Chronol.) 
*K]udTAFOVi<^,  N.  Liflte  des  travauz 
du  prof.  V.  Doku^aev.  P^dologie, 
St.    Petersburg.    1003:   431-441. 

3011  DOSS»  KARL  BRUHO,  1861-1919. 

Bbck,  Richard.  Verseichnis  xler 
VerGffentliohungen  von  Bruno 
Doss.  Centralb.  f.  Min.,  1919: 
203-268.  (75  entries.  1886-1915. 
Chronol.) 

3012  DOUVILLfi,  HBNRI,t.  e.  JOSEPH 

HBHRI     FERDIHAHD,     1846- 
*Notice  sur  ses  travauz  seientifiques. 
Lille.  1903.  110  pp. 

3013  DOUVILLfi,  ROBERT,  1881-1915. 

Blatac.  J.  Lists  des  publications 
de  Robert  Douvill6.  Soo.  g6ol. 
France.  Bull.  4th  ser.  18.  1918: 
333-336.  (55  entries.  1903-16. 
Chronol.) 

3014  DOUZAMI,    HEHRI,    1871-1913. 

Vacher.  a.  Bibliographie  des 
principales  publications  de  Henri 
Douzami.  Soc.  g6ol.  Nord,  Ann. 
42.  1913:  352-359.  (97  entries. 
1895-1913.       Subj.    Chronol.) 

3015  DRT8DALE,     CHARLES     WALES, 

1885-1917. 
Bancroft,    J.    A.       Memorial    of 

Charles  Wales  Drysdale.     Ceol. 

Soc.  Am..  Bull.  29.  1917:  34-35. 

(12  entries.    1911-17.    Chronol.) 
Williams,   M.  Y.     The  late  Dr. 

C.  W.  Drysdale.     Canad.  Min. 

Inst.,  Bull.  69,   1918:  70.      (14 

entries.     1911-17.     Chronol.) 

3016  DUFET,  HBHRT,  1848-1905. 

Wtroxtbofp,  Q.  Lists  des  travauz 
de  M.  H.  Dufet.  Soc.  franc, 
min..  Bull.  28,  1905:  253-258. 
(47  entries.  1857-1904.  Chronol.) 
3016a  DU  PASQUIER,  LfiOH,  1864-1897. 
*Tribolbt,  M.  db.  L^n  Du  Pas- 
quier.  1864-1897.  Soc.  Sc.  Nat. 
Neuch&tel.  BuU.  25,  1897:  60-62. 

3017  DUTTOK,    CLARENCE   EDWARD, 

1741-1912. 

DiLLXR,  J.  S.  Major  Clarence  Ed- 
ward Dutton.  Seis.  Soc.  Am.. 
Bull.  1.  1911:  142.  (16  en- 
tries.    1874-1906.    Chronol.) 

DiLLBB,  J.  S.  Memoir  of  Clarence 
Edward  Dutton.  Geol.  Soc.  Am., 
Bull.  24.  1912:  17-18.  (26  en- 
tries.    1873-1906.     Chronol.) 


*Not  seen. 


3018  EASTMAN,  CHARLES    ROCHES^ 

TER.  1868-1918. 
Dban,  Bashpobd.  Memorial  of 
Charles  Rochester  Eastman. 
Geol.  Soc.  Am.,  Bull.  30,  1918: 
31-36.  (100  entries.  1894-1915. 
ChronoL) 

3019  EBERT,  THEODOR,  1857-99. 

Theodor  Ebert.  Prussia.  Geol. 
Landesanst.,  Jahrb.  20.  1900: 
cziz-czz.  (29  entries.  1881-98. 
Chronol.) 

3020  EOLBSTOH,  THOMAS,  1832-1900. 

MosBs,  A.  J.  Professor  Thomas 
Egleston.  Sch.  Min.  Quart.,  21, 
1900:  214-218.  (115  entries. 
1863-95.     Chronol.) 

3021  ELDRIDOE,    OEOROE   H0MAN8, 

1854-1905. 
Cross,    Whitman.        Memoir    of 

George  H.  Eldridge.    Geol.  Soc. 

Am.,   BuU.    17.    1906:   686-687. 

(22  entries.  1880-1906.  Chronol.) 
Emmons,  S.  F.   Biographical  notice 

of   George   H.    Eldridge.      Am. 

Inst.    M.   E.,   Trans.   37,    1907: 

34»-d49.       (19   entries.       1886- 

1903.     Chronol.) 

3022  EMMONS,    SAMUEL   FRANKLIN, 

1841-1911. 

Bbckbb,  G.  F.  Biographical  notice 
of  Samuel  Franklin  Emmons. 
Am.  Inst.  M.  E..  Trans.  42. 
1912:  656-661.  (94  entries. 
1870-1910.     Chronol.) 

Haoub,  Arnold.  Biographical  me- 
moir of  Samuel  Franklin  Em- 
mons, 1841-1911.  Nat.  Acad. 
Sci.,  Biog.  Mem.  7,  1912:  330- 
334.  (95  entries.  1870-1910. 
Chronol.) 

Haoub.  Arnold.  Memoir  of  Sam- 
uel Franklin  Emmons.'  Geol. 
Soc.  Am.,  BuU.  23,  1912:  24-28. 
(94  entries.  1870-1910.  Chronol.) 

3023  ESCHWEOE,  WILHELM  LUDWIO 

VON,  1777-1855. 
Choffat.  Paul.      Biographies  de 
g^ologues  portugais.  .  .  .     Por- 
tugal.   Serv.  geol.,  Comm. 

1.  EscHWEOB,   W.  L.  VON,   1777- 

1855.  Vol.  9,  1912-13:  185- 
190,  212-213.  (60  entries. 
1804-50.     Chronol.) 

2.  GoMBs,  Jacinto  Pbdro,  1844- 

1916.  Vol.  11,  1915-1916: 
129-131.  (3  entries.  1888- 
1916.     Chronol.) 

3.  Vasconcbllob  Pbrbiba  Ca- 

BRAL,      FrBDBBICO     AuOUSTO 

DB.  Vol.  12,  1917:  275.  (3 
entries.     1865-67.     Chronol. 
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4.  RiBEiRO,  Carlos,  1813-82.  Vol. 
12,  igi7:  277-281.  54  en- 
tries.   1860-81.   Chronol.) 

6.  Sousa-Brandao,  Vicbnte  db, 
1863-1916.  Vol.  12.  1917: 
282-283.  (14  entries.  1912- 
17.     Chronol.) 

3024  ETHBRIDGB,  ROBERT,  1819-1903. 

Obituary.    Geol.  Mag.,  n.  s.  (V)  1, 
1904:  46-48.    (51  entries.    1858- 
1900.     Chronol.) 
BTHBRIDOB,  ROBERT,  jr.      1846- 
1920.     See  3242. 

3025  BTTINOSHAUSBH,  COKSTAHTIK, 

Freiherr  VOH,  1826-97. 
HoEBNBS,  R.  Sur  Erinnerung  an 
Constantin  Freiherrn  von  Et- 
tingshausen.  Nat.  Ver.  Steier- 
mark,  Mitth.  34,  1897:  94-106. 
(194  entries.  1849-96.  Chronol.) 

3026  BVAHS,  Sir  JOHN,  1823-1908. 

Eminent  living  geologists:  Sir  John 
Evans.  Geol.  Mag.,  n.  s.  (V)  5, 
1908:  8-9.  (44  entries.  1860- 
1907.  Chronol.) 
BTMAR,  CARL  DAVID  WILHBLM 
MATER.  See  MAYER-EYMAR 
CARL  DAVID  WILHELM. 

3027  PABRB,  GEORGES. 

JouRDT,  Georges  Fabre.    No- 

tice n6ciologique.  Soc.  g6ol. 
France,  Bull.  4th  ser.  12.  1912: 
375-376.  (40  entries.  1866-1911. 
Chronol.) 

3028  FALSAH,   ALBERT.   1833-1902. 

Chantre.  Ernest.  Notice  sur  la 
vie  et  les  travaux  d' Albert  Falsan. 
Soc.  anthro.  Lyon,  Bull.  21, 1902: 
114-116.  (27  entries.  1863-95. 
Chronol.) 

3029  FEHHEMA,  REIHDER,  1849-97? 

Vbrbebk,  R.  D.  M.  Levensber- 
icht  van  Reinder  Fennema. 
Jaarb.  Mijnw.  Ned.  O.-Ind. 
1903:  145-147.  (19  entries. 
1875-97.     Chronol.) 

3030  FIHO.   VIHCEHZO,   1848-1914. 

Parona.  C.  F.  Vincenso  Fino. 
Soc.  geol.  ital..  Boll.  33,  1914: 
xliv-xlv.  (10  entries.  1881-1910. 
Chronol.) 

3031  FIRKET.   ADOLPHE.   1837-1905. 

FoRiR,  H.  Adolphe  Firket  .  .  . 
sa  vie,  son  oeuvre.  Soc.  g6ol. 
Belg..  Ann.  32,  1904r-05:  B173- 
B179.  (93  entries.  1863-1903. 
Chronol.) 

3032  FLAMAHD.   GEORGES   BARTH^L 

MEDtelC.    1861- 
*Titres     et     travaux     scientifiques. 
Alger.  1914,  33  pp. 


*Not  seen. 


3033  FOHTAIHE,    WILLIAM    MORRIS, 

1835-1913. 
Watson,  T.  L.    Memorial  of  Wil- 
liam  M.  Fontaine.      Geol.   Soc. 
Am.,  Bull.  25,  1913:  10-13.     (43 
entries.       1872-1905.      C^hronol.) 

3034  FOOTS,  ALBERT  E.,  1846-95. 

KiTNZ,  G.  F.  Memoir  of  Albert  E. 
Foote.  Geol.  Soc.  Am.,  Bull. 
7,  1896:  485.  (12  entries.  1873- 
93.     Chronol.) 

3035  FOREL,    FRAHgOIS    ALPHOHSB, 

1841-1912. 
•Blanc.  H.  Le  professeur  Dr. 
Francis  Alphonse  Forel,  1841- 
1912.  Sohw.  naturf.  GeseU.. 
Verb.  95,  1912:  133-148. 
BrOcknbr,  Ed.  Verseichnis  der 
Schriften  F.-A.  Forels  aber  Glet- 
scher.  Zeit.  f.  Gletscherk..  7, 
1912-13:  70-73.  (90  entries. 
1871-1912.     Chronol.) 

3036  FORESTI,   LODOVICO,   1829-1913. 

Pantanelu,  D.  Bibliografia  geolo- 
gica  e  paleontologica.  Soc.  geol. 
ital..  BoU.  32,  1913:  cvii-cviii. 
(20  entries.   1868-96.  Chronol.) 

3037  FORIR.  HEHRI,  1856-1907. 

FouRMARiER,  P.  Henri  Forir  .  .  . 
sa  vie.  son  oeuvre.  Soc.  g6ol. 
Belg..  Ann.  34,  1906-1907:  B174- 
B183.  (170  entries.  1880-1905. 
Chronol.) 

3038  FOUQU^,    FERDIHAHD    AKDRfi, 

1828-1904. 
Gaubbrt,  p.  Lists  bibliographique 
des  travaux  de  F.-A.  Fouqu6 
(1853-1903).  Soc.  fran^.  min., 
BuU.  28,  1905:  47-56.  (107  en- 
tries.   1853-1903.    Chronol.) 

3039  FOZ-STRAHGWATS.        CHARLES 

EDWARD,  1844-1910. 
W[oodward],    H.    B.       Obituary. 
Geol.  Mag.,  n.s.  (V)  7, 1910:237- 
238.      (37   entries.      1873-1909. 
Chronol.) 

3040  FRAAS,     EBERHARD.     1862-1915. 

Eberhard  Fraas.      Pal&ont.    Zeit.. 

2, 1918:viii-z.  (35  entries.  1886- 

1913.     Subj.) 
Strombr,  Ernst.    Wichtigste  Ver- 

dffentlichungen.        Central  b.    f. 

Min..  1915:  357-359.  (44  entries. 

1886-1913.        None.) 

3041  FRAIPOHT.  JULIEH,   1857-1910. 

Publications  de  Julien  Fraipont. 
Soc.  g^ol.  Belg.,  Ann.  41.  1913- 
1914:  B345-B350.  (78  entries. 
1877-1910.    Subj.  Chronol.) 

3042  FRANCO,    PASQUALE,    1852-1907. 

ScACCHi,  E.  Pasquale  Franco. 
Soo.  g6ol.  ital.,  BoU.  26.  1907: 
cxxv-cxxvi.  (37  entries.  1880- 
1902.     Chronol.) 
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3043  FRAZBR,  PBRSIFOR,  1844-1909. 

Penrose,  R.  A.  F.,  jr.  Memoir  of 
Persifor  Fraxer.  Geol.  Soo.  Am., 
BuU.  21,  1909:  10-12.  (40  en- 
tries.   1873-1906.    Chronol.) 

3044  FRECH,  FRITZ,  1861-1917. 

F^OMPECKJ,  J.  p.  Frit!  Freeh. 
N.  J.  f.  Min.,  1919:  xxz-zzzviii. 
(156  entries.    188&-1917.    Subj.) 

3045  FRBNZBL,  FRIEDRICH  AUGUST, 

1842-1902. 
Beck,    [R.].        Friedrich    August 
Frensel.  Centralb.  f.  Min.,  1902: 
644-646.       (46   entries.       1870- 
1902.     Chronol.) 

3046  FRIBDEL,  CHARLES,  1832-98. 

Bauer,  Max.  Charles  Friedel. 
Centralb.  f.  Min.,  1900:  64-68. 
(80  entries.   1856-99.  Chronol.) 

Curie,  P.  Charles  Friedel.  Liste 
des  travauz  de  min6ralogie  et 
de  chemie  min6rale.  Soc.  fran^. 
min.,  23,  1900:  183-190.  (113 
entries.    1860-91.    Chronol.) 

3047  FULLER,  HOMER  T.    1838-1908. 

HovET,  E.  O.  Memoir  of  Homer 
T.  Fuller.  Geol.  Soc.  Am..  Bull. 
20.  1910:  618.  (3  entries.  1892- 
1904.     Chronol.) 

3048  OABB,  WILLIAM  MORE,  1839-79. 

Dall,  W.  H.  Bibliographical  me- 
moir of  William  More  Gabb. 
1839-1879.  Nat.  Acad.  Sci.. 
Biog.  Mem.  6,  1909:  356-361. 
(88  entries.    1859-62.    Chronol.) 

3049  OAUDRT,    JEAN    ALBERT,    1827- 

1908. 

BouLE,  Marcbllin.  Liste  des  ouv- 
rages  et  m6moires  publics  de 
1850  k  1909  par  A.  Gaudry. 
Mus.  hist.  nat.  Paris,  Nouv. 
Arch.  (5)  1909:  ci-cxvi.  (201 
entries.      1850-1909.     Chronol.) 

Thevenin,  Armand.  Liste  des  pub- 
lication^  d' Albert  Gaudry  (1850- 
1909).  Soc.  g^ol.  France,  Bull. 
4th  ser.  10,  1910:  364-374.  (219 
entries.  1850-1909.  Subj. 
Chronol.) 

3050  GAUTHIER,    VICTOR    AUGUSTS, 

1837-1911. 
Lambert,  J.  Liste  des  publications 
scientifiques  de  Victor  Gauthier. 
Soc.  g6ol.  France,  Bull.  4th  ser. 
11,  1911:  160-161.  (27  entries. 
1868-1903.     Chronol.) 

3051  GBIKIE,  JAMES.  1839-1915. 

Eminent  living  geologists:  James 
Geikie.  Geol.  Mag.,  n.  s.  (V) 
10.  1913:  245-248.  (98  entries. 
1866-1912.     Chronol.) 


♦  Not  seen. 


HoRNE,  John.  The  influence  of 
James  Geikie's  researches  on  the 
development  of  glacial  geology. 
Roy.  Soc.  Edinb.,  Proc.  36, 
1915-16:  20-25.  (100  entries. 
1866-1914.     Chronol.) 

Newbioin,  M.  I.,  and  Fleet,  J.  S. 
James  Geikie:  the  man  and  the 
geologist.  Edinburgh,  1917,  227 
pp.  (Publ.,  214-219.  100  en- 
tries.     1866-1914.     ChronoL) 

3052  GBINITZ,  HANNS  BRUNO,   1814- 

1900. 
Geinitz,  E.  Gedruckte  Abhand- 
lungen  und  Sohriften  von  H.  B. 
Geinits.  Centralb.  f.  Min.,  1900: 
12-21.  (188  entries.  1837-99. 
Chronol.) 

3053  GENTH,  FREDERICK  AUGUSTUS, 

1820-93. 
Barker,  G.  F.  Memoir  of  Fred- 
erick Augustus  Genth.  1820-93. 
Nat.  Acad.  Sci.,  Biog.  Mem.  4, 
1902:  222-231.  (102  entries. 
1842-91.     Chronol.) 

3054  GESNER,  ABRAHAM,  1797-1864. 

Matthew,  G.  F.  Abraham  Gesner. 
A  review  of  his  scientific  work. 
Nat.  Hist.  Soc.  New  Brunswick, 
Bull.  15,  1897:  3-48.  (ca  15  en- 
tries.   1836-47.    Footnotes.) 

3055  GILBERT,    GROVE    KARL,    1843- 

1918. 
Wood,  B.  D.,  and  Cottle,  G.  B. 
Bibliography.  Geol.  Soc.  Am., 
Bull.  31,  1919:  4&-64.  (400  en- 
tries.  1867-1917.  Chronol.) 
GOMES,  JACINTO  PEDRO,  1844- 
1916.     See  3023. 

3056  GOSSELET,      JULES      AUGUSTS 

ALEXANDRE,  1832-1916. 
Liste  des  ouvrages  de  M.  Jules 
Gosselet.  Soc.  g6ol.  Nord,  Ann. 
31,  1903:  267-296.  (381  en- 
tries.  1857-1902.  Chronol.) 
*Notice  sur  les  travauz  scientifiques 
de  J.  Gosselet.  Lille,  1912,  pp. 
1-26. 

3057  GOTTSCHE,    CARL    CHRISTIAN, 

1855-1909. 
Wolff,  Wilhelm.    Carl  Christian 
Gottsche.   Deutsch.  geol.  Gesell., 
Zeit.    61,    1909:    423-425.       (67 
entries.     1875-1909.    Chronol.) 

3058  GOULD,    AUGUSTUS    ADDISON, 

1805-66. 
Wtman,  Jeffries.  Biographical 
memoir  of  Augustus  Addison 
Gould.  1805-66.  Nat.  Acad. 
Sci.,  Biog.  Mem.  5,  1905:  106- 
113.  (125  entries.  1832-65. 
Chronol.) 
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3059  GRAD,  CHARLES,  1842- 

Faudel,  Charles  Grad.  Notice 
biographique  et  bibliographique. 
Naturh.  Gesell.  Colmar,  Mitth. 
n.  f.  8.  1905-06.  103-142.  (43 
entries.     1861-80.     ChronoL) 

3060  ORAMONT,  ARNAUD  DB. 

*Notice  sommaire  sur  les  travauz 
scientifiques.   Paris,  1910,  36  pp. 

3061  GRAND'EURT,  FRANCOIS  CT- 

RILLB,  1839-1017. 
Bbrtrand,  Paul.  Liste  des  prin- 
cipales  publications  de  Grand'- 
Eury.  Soc.  g6ol.  France,  Bull. 
4th  ser.  19.  1919:  160-162.  (36 
entries.  1869-1913.   ChronoL) 

3062  GREBE,  HEINRICH,  1831-1903. 

Lbppla,  a.  Heinrich  Grebe. 
Prussia.  Geol.  Landesanst.  Jahrb. 
24,  1907:  818-819.  (53  entries. 
1873-99.    Chronol.) 

3063  GREEN,    WILUAM    LOWTHIAN, 

1819-90. 

Hitchcock,  C.  H.  Hawaii  and  its 
volcanoes.  Honolulu,  1909,  314 
pp.  (Published  writings,  304- 
305.  8  entries.  1856-90. 
Chronol.) 
3064TGUMBEL,  KARL  WILHELM  VON, 
1823-98. 

AiiicoN,  LuDWiQ  VON.  Wilhclm  von 
Gtimbel.  Geogn.  Jahresh.,  11, 
1898:28-37.  (204  entries.  1846- 
98.     Chronol.) 

3065  GUETMARD,  FRANCOIS   EMILE, 

1788-1869. 

KiuAN,  M.  W.  Trois  doyens  de  la 
faculty  des  sciences  de  Grenoble. 
Grenoble,  Univ.  Lab.  g6ol.,  Trav. 
10,  fasc.  1, 1911-12: 96-106.  (105 
entries.  1814-69.  Chronol.) 
3065a  GUTZWILLER,  ANDREAS,  1845- 
1917. 

BuxTOBF,  A.,  Dr.  phil.  h.  c. 
Andreas  Gutswiller,  1845-1917. 
Schw.  naturf.  Gesell.,  Verh. 
1918:121-122.  (28  entries.  1873- 
1917.     Chronol.) 

Schmidt,  C.  Worte  der  Erinnening 
.  .  .  Dr.  Andreas  Gutswiller, 
Geb.  12.  Sept.  1845,  Gest.  14, 
Sept.  17.  Schw.  naturf.  Gesell., 
Verh.  29,  1918:  119-121.  (28 
entries.    1873-1917.   Chronol.) 

See  3185. 

3066  HABBTS,  ALFRED,  1839-1908. 

Rknier,  Abmand.  Alfred  Habets 
.  .  .  sa  vie,  son  oeuvre  g6olo- 
gique.  Soc.  g6ol.  Belg.,  Ann.  36, 
1908-09:  B331-B337.  (123  en- 
tries. 1869-1907.  Subj.  Chronol.) 


3067 


*Not  seen. 


3068 


3069 


3070 


3071 


3072 


3073 


3074 


HAGUE,  ARNOLD,  1840-1017. 
loDiNOS,  J.  P.    Biographical  memoir 

of    Arnold    Hague.     1840-1917. 

Nat.  Acad.  Soi.,   Biog.  Mem.  9, 

1919:  36-38.     (45  entries.     1870- 

1913.     Chronol.) 
Iddinob,  J.  P.   Memorial  of  Arnold 

Hague.  Geol.  Soc.  Am.,  Bull.  29, 

1917:  46^8.    (44  entries.    1870- 

1913.    Chronol.) 
HALL,  CHRISTOPHER  WEBBER. 

1845-1911. 
WiNCHELL,    N.    H.      Memoir    of 

Christopher  Webber  Hall.    Geol. 

Soc.  Am.,  Bull.   23,  1912:29^0. 

(28  entries.  1879-1911.  Chronol.) 
HALL,    JAMES,    1811-98. 

HoviT,  H.  C.     The  life  and  work  of 

James  Hall,  LL.  D.    Am.  Geol., 

23,  1899:  149-168.    (302  entries. 

1836-95.  Chronol.) 
Stsvsnson,  J.  J.     Memoir  of  James 

Hall.    Geol.  Soc.  Am.,  Bull.  10, 

1899:    436--451.        (267    entries. 

1843-95.       Chronol.) 
HARKER,  ALFRED,  1859- 

Eminent  living  geologists:  Alfred 

Harker.    Geol.  Mag.,  n.  s.  (VI) 

4,   1917:  292-294.      (69  entries. 

1884-1917.       Chronol.) 
HARTT,    CHARLES    FREDERICK, 

1840-78. 
SiMONDB,    F.    W.     Professor    Ch. 

Fred.  Hartt.  M.  A. — A  tribute. 

Am.    Geol.,     19,     1897:    87-90. 

(43  entries.   1864-96.  Chronol.) 
HATCHER,  JOHN  BELL,  1861-1904. 
Hatchbb,   J.    B.      Scientific    con- 
tributions ...  in  chronological 

order.  U.  S.  Geol.  Surv.,  Mon.  49, 

1907:    xzv-zzvi.        (52    entries. 

1893-1907.       Chronol.) 
ScHTTBBBT,   Chablbb.      John  Bell 

Hatcher.      Am.  Geol.,  35,  1905: 

139-141.  (48  entries.  1893-1903. 

Chronol.) 
Scott,  W.  B.    Memoir  of  John  B. 

Hatcher.    Geol.  Soc.  Am.,  Bull. 

16,  1905:  553-555.     (47  entries. 

1893-1904.     Chronol.) 

hauchecorne,hbinrichlam- 
bert  wilhelm,  1824-1900. 

Betbchlao,  Fr.  Ged&chtnissrede 
auf  Wilhelm  Hauchecorne  .  .  . 
Prussia.  Geol.  Landesanst.,  Jahrb. 
21,  1901:  czii-cziv.  (62  entries. 
1863-99.  Chronol.) 
HAUER,  FRANZ,  RiUer  VON,  1822- 
99. 

TiETZB,  EiiiL.  Frans  v.  Hauer. 
Sein  Lebensgang  und  seine  wis- 
senschaftliche  Th&tigkeit.  Aus- 
tria.   Geol.    Reichsanst.,  Jahrb. 
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CATALOGUE  OF  PUBLISHED  BIBLIOGRAPHIES 


3075 


3076 


3077 


3078 


3079 


3080 


3081 


3082 


3083 


3084 


49,  1890:  793-826.     (300  entries. 

1846-97.   Chronol.) 
HkttT,  RENfi  JUST,   1743-1822. 
KuNZ,  G.  F.     The  life  and  work  of 

Haay.   Am.  Min..  3, 1918: 88-89. 

(32  entries.  1784^1818.  Chronol.) 
HAUG,  fiMILE,  1861- 
*Notice  BUT  les  travaux  sdentifiques 

de  M.  £mile  Hau«.    Lille,  1903, 

96  pp. 

*  Notice  sur  les  travaux  sdentifiques, 

supplement.    Lille,  1908,  36  pp. 

*  Notice  sur  les  travaux  scientifiques 

d'E.     Haug     (2e     supplement). 

Paris,  1912,  20  pp. 
HAUTBFBUILLE,  P.  G.    1830-1902. 
Wallkbant,  F.     Lists  des  m6m- 

oires  publics  par  P.  Hautefeuille. 

Soc.  franc,  nun.,  Bull.  26,  1903: 

169-177. 
HAWBS,  GEORGE  W.     1848-82. 
Bibliography    of    G.    W.    Hawes. 

In  Penfield,  S.  L.,  and  Pirsson, 

L.  V.  Contribution  to  mineralogy 

and   petrography    ...    of   Yale 

University,  1901:  392-393.     (20 

entries.    1874-81.   Chronol.) 
HAT,    ROBERT,    183&-95. 

Hill,   R.   T.     Memoir  of   Robert 

Hay.     Geol.  Soc.  Am.,  Bull.  8, 

1897:372-374.  (38  entries.  1880- 

96.  Chronol.) 
Thompson,   A.   H.      Robert  Hay. 

Kansas   Acad.    Sci.,    Trans.    16, 

1898:     133-134.        (41    entries. 

1880-96.     Chronol.) 
HATES,      CHARLES      WILLARD, 

185&-1916. 
Bbooks,    a.    H.        Memorial    of 

Charles  Willard   Hayes.      Geol. 

Soc.  Am.,  Bull.  28, 1916: 118-123. 

(97  entries.  1887-1912.  Chronol.) 
HEILPRIN,  ANGELO,    1853-1907. 
Grbgort,  H.  E.  Memoir  of  Angelo 

Heilprin.    Geol.  Soc.  Am.,  Bull. 

19.  1908:  531-536.    (112  entries. 

1876-1908.       Chronol.) 
HEIM,    ALBERT,    1849- 

BdHi,  Alice.     Verseichnis  der  pub- 

likationen     von    Albert     Heim. 

Naturf.  Gesell.  Zurich,  Vier.  64, 

1919:    499-518.        (328    entries 

1860-1919.    Subj.  Chronol.) 
HENRICH,     FERDINAND,      1837- 

1915. 
Ferdinand  Henrich.      Centralb.   f. 

Min.,    1916:   170.      (14   entries. 

1876-1910.       Chronol.) 
HBRRICK,    CLARENCE    LUTHER, 

1858-1904. 
Bawbon,  H.  H.     Bibliography  of 

C.  L.  Herrick.     Denison  Univ., 


*  Not  seen. 


Sci.  Lab.,  Bull.  13,  1905-1907: 
28-33.  (138  entries.  1877-1907. 
Chronol.) 
Tight,  W.  G.  Clarence  Luther  Her- 
rick. Am.  Geol.,  36,  1905:  19- 
26.  (141  entries.  1879-1905. 
Chronol.) 

3085  HIDDEN,  WILUAM  EARL,   1853- 

1918. 
EUNZ,  G.  F.   William  Earl  Hidden. 
Am.  Min..  4,  1919:  144-145.    (41 
entries.    1871-1906.   Chronol.) 

3086  HILGARD,  EUGENE  WOLDEMAR 

1833-1916. 

Slate,  Frederick.  Biographical 
memoir  of  Ehigene  Woldemar  Hil- 
gard  1833-1916.  Nat.  Acad, 
of  Sci.,  Biog.  Mem.  9,  1919:  143- 
155.  (326  entries.  1854-1916. 
Chronol.) 

Smith,  E.  A.  Memorial  of  Eugene 
Woldemar  Hilgard.  Geol.  Soc. 
Am..  BuU.  28,  1916:  54-67.  (326 
entries.    1854-1916.   Chronol.) 

3087  HILL,  FRANK  A.     185&-1915. 

Haiaerstadt,  Baird.  Memorial 
of  Frank  A.  Hill.  Greol.  Soc.  Am., 
Bull.  28,  1916:  69-70.  (9  entries. 
1885-867     Chronol.) 

3088  HIND,   WHEELTON,    1860-1920. 

S.,  A.  Obituary.  Geol.  Mag.,  57, 
1920:477-480.  (90  entries.  1889- 
1920.     Chronol.) 

3089  HINDE,      GEORGE      JENNINGS, 

1839-1918. 
Woodward,    Henrt.       Obituary. 
Geol.  Mag.,  n.  s.    (VI)  5,  1918: 
237-240.     (74  entries.     1877-98. 
Chronol.) 

3090  HITCHCOCK,  CHARLES  HENRT, 

1830-1919. 
Upham,  Warren.  Memorial  of 
Charles  Henry  Hitchcock.  Geol. 
Soc.  Am.,  Bull.  31,  1919:  70- 
80.  (238  entries.  1855-1909. 
Chronol.) 

3091  HOGBOM,  ARVID  GUSTAF,  1857- 

HuLTH,  J.  M.  Bibliographia  Hdg- 
bomiana.  A  list  of  the  writings 
of  Prof.  A.  G.  Hdgbom.  Upsala, 
Univ..  Bull.  Geol.  Inst.  15,  1916: 
v-xv.  (145  entries.  1881-1916. 
Chronol.) 

3092  HOERNES,  RUDOLF.  1850-1912. 

HERrrscH,  Franz.  Zur  Erinnerung 
an  Rudolf  Hoernes.  Naturw.  Ver. 
Steiermark,  Mitth.  49  (1912) 
1913:  30-58.  (249  entries.  1872- 
1912.  Chronol.) 
3092a  HOLGATE,  BENJAMIN,  1838- 
1915. 

Hawkesworth,  E.  In  memoriam. 
Benjamin    Holgate,    F.    G.    S. 
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(1838-1916).    Yorks.  Geol.  Soc. 
Proc.  n.  B.  19,  pt.  4.  1918:  322- 
323.         (5    entries.         1877-92. 
Chronol.) 
S093  HOLMES,  JOSEPH  AUSTIN,  1869- 
1916. 
Pratt,  J.  H.    Memorial  of  Joseph 
Austin  Holmes.  Geol.  Soe.  Am., 
BuU.  27,  1916:  31-36.  (76  entries. 
1883-1914.  Chronol.) 
Pratt,  J    H.    Memorial  sketch  of 
Dr.     Joseph     Austin     Holmes. 
Elisha  Mitchell  Sci.  Soc,  Journ. 
32,    1916:    11-16.       (76   entries. 
1883-1914.  Chronol.) 

3094  HOVET,  HORACE  CARTER,  183^- 

1914. 
Clarkx,  J.  M.    Memoir  of  Horace 
Carter  Hovey.    Geol.  Soc.  Am., 
Bull.  26, 1914: 2&-27.  (56  entries. 
1874-1913.     Chronol.) 

3095  HUBBARD,      OLIVER      PATSON, 

1809-1900. 

HovBT,  E.  O.  Oliver  Payson  Hub- 
bard. Am.  Geol.,  26,  1900:  362- 
363.  (19  entries.  1837-94. 
Chronol.) 
309«  HUDLESTON,  WILFRID  HUDLES- 
TON,  1828-1909. 

Eminent  living  geologists:  Wilfrid 
Hudleston  Hudleston.  Geol. 
Mag.,  n.  B.  (V)  1,  1904:  43&- 
438.  (68  entries.  1872-1904. 
Chronol.) 

3097  HUGHES,  THOMAS    MCKENNT* 

1832-1917. 
Eminent  living  geologists:   Thomas 
McKenny  Hughes,     Geol.   Mag., 
n.  8.   (V)     3,   1906:  10-13.     (92 
entries.     186&-1906.     Chronol.) 

3098  HUSSAK,      FRANCIS       EUGENE, 

1860-1911. 
Ihbring,  Hermann  von.  Necro- 
logio.  Dr.  Eugenio  Hussak. 
Mus.  Paul.,  Rev.  9.  1914:  46- 
64.  (67  entries.  1876-1909. 
Chronol.) 

3099  HTATT,  ALPHBUS,  1838-1902. 

Brooks,  W.  K.  Biographical  me- 
moir of  Alpheus  Hyatt.  1838- 
1902.  Nat.  Acad.  Sci.,  Biog. 
Mem.  6.  1909:  322-326.  (101 
entries.    1864-1906.    Chronol.) 

Crosbt,  W.  O.  Memoir  of  Alpheus 
Hyatt.  Geol.  Soc.  Am.,  Bull. 
14,  1903:  609-512.  (76  entries. 
1866-99.     Chronol.) 

3100  IHERING,  HERMANN  VON,  1860- 

Bibliographia  dos  trabalhos  scien- 
tificos  do  Dr.  Hermann  von 
Ihering  (1872-1911).  Mus.  Paul., 
Rev.  (Notes  preliminares)!,  faso. 


3101 


3102 


3103 


3104 


3105 


3106 


3107 


3108 


3109 


2,    1911:    1-39.       (270   entries. 
1872-1911.     Chronol.) 
IPPEN,  JOSEPH  ANTON,  1866- 

ScHADLRR,   JoftBr.      J.   A.   Ippsn. 

Naturw.  Ver.  Steiermark,  Mitth. 

64,  1918:6-«.   (20  entries.  1892- 

1910.     Chronol.) 

IRVING,  JOHN  DUBR,  1874-1918. 

Kemp,  J.  F.  Captain  John  Duer 
Irving.  Am.  Inst.  Min.  Eng., 
Trans.  61,  1920:  740-741.  (32 
entries.      1896-1918.     Chronol.) 

Krmp,  J.  F.  Memorial  of  John 
Duer  Irving.  Geol.  Soc.  Am., 
BuU.  30,  1918:  41-42.  (33  en- 
tries. 1896-1918.  Chronol.) 
JACKSON,  CHARLES  THOMAS, 
1806-80. 

WooDwoRTH,  J.  B.  Charles  Thomas 
Jackson.     Am.  Geol.,  20,   1897: 
87-110.     (340  entries.     1828-87. 
Chronol.) 
JACQUOT,  [J].     1817-1903. 

L±VY,  A.  MiCHKL.  N6crologi*e.  M. 
Jacquot.  France.  Serv.  carte 
g6ol..  Bull.  91- 1.  13  (1901-02): 
v-vui.  (42  entries.  1841-94. 
Chronol.) 

JAMES,  JOSEPH  FRANCIS,  1867- 
97. 

Gilbert,  G.  K.  Joseph  Francis 
James.  Am.  Geol.,  21,  1898:  4- 
11.  (124  entries.  1879-96.  Subj. 
Chronol.) 

Stanton,  T.  W.   Memoir  of  Joseph 
Francis  James.    Geol.  Soc.  Am., 
Bull.  9,  1898:  410-412.     (49  en- 
tries.    1881-96.     Chronol.) 
JANET,  LfiON,  1861-1909. 

DoLLFus,  G.  F.  Bibiiographie  des 
travaux  de  L6on  Janet.  Soc. 
g6ol.  France,  Bull.  4th  ser.  10, 
1910:  379.     (27  entries.     1894- 

1909.  Chronol.) 
JANNETTAZ,  fiDOUARD,  i,  e. 

PIERRE  MICHEL  fiDOUARD, 
1832-99. 
Michel,  L.  Ed.  Jannettas.  Tra- 
vaux. Soc.  frang.  min.,  Bull.  23, 
1900:  201-204.  (66  entries,  n.  d. 
Subj.) 

jeremejew,  p.  w. 

[List  of  publications.]    In  Russian. 

Russia.    Com.    g6ol..    Bull.    18, 

1899:  8-17.    (119  entries.    1863- 

98.     Chronol.) 
JOHN,  CONRAD   VON,  1862-1918: 
Hackl,    O.      Zur   Erinnerung   an 

Conrad      v.       John.        Austria. 

Geol.   Reichsanst.,     Verb.  1918. 

180-184.       (70   entries.       1874- 

1910.  Chronol.) 
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3110  JOHNSTON-LAVIS.  HENRT 

JAMES,  1856-1914. 
*Li8t   of    books,   memoirs,    articles, 
etc.,    of    H.    J.    Johnston-Lavis. 
London,  1912. 

3111  JOHNSTRUP,  JOHANNES  FRED- 

ERIK,  1818-94. 

Fortegnelse  over  J.  F.  Johnstrup's 
udgivne  geologiske  og  kemiske 
Arbejder.  Dansk  geol.  foren., 
Meddel.  3.  1896:  &-12.  (38  en- 
tries.    1846-92.     Chronol.) 

R0BDAM,  K.  Johannes  Frederik 
Johnstrup.  Hans  Liv  og  Virk- 
somhed.  Dansk  geol.  foren., 
Meddel.  5,  no.  15,  1918:  57-61. 
(58  entries.    184&-94.    Chronol.) 

3112  JUDD,  JOHN  WESLET,  1840-1916. 

Eminent  living  geologists:  John 
Wesley  Judd.  Geol.  Mag.,  n.  s. 
(V)  2,  1905:  394-397.  (95  en- 
tries.   1867-1904.    Chronol.) 

3113  JULIEN,  ALEXIS  AN  AST  AT,  1840- 

1919. 
Ekmp,  J.  F.     Memorial  of  Alexis 
Anastay  Julien.    Geol.  Soc.  Am., 
BuU.  31.  1919:  84-88.     (76  en- 
tries.   1865-1915.    Chronol.) 

3114  KERNER,  FRITZ. 

Kbrner,  Fritz.  Verseichnis  meiner 
e  r  s  t  e  n  hundertundfUnf  sigerd- 
kundlichen  Arbeiten.  Austria. 
Geol.  Reichsanst,  Verh.  1919: 
292-302.  (152  entries.  1887- 
1919.       Chronol.) 

3115  KETES,  CHARLES  ROLLIN,  1864- 

Kbtbs,  C.  R.  List  of  the  scientific 
writings  of  .  .  .  Baltimore, 
1909,23  pp.  (415  entries.  1881- 
1909.  Subj.) 
3115a  KILIAN,  WILFRID,  t.  e.  CHARLES 
CONSTANT  WILFRID,  1862— 

*  Notice  sur  le  travauz  et  les  publi- 
cations scientifiques  .  .  .  Lyon, 
1915,  230  pp. 

3116  KING,  CLARENCE,  1845-1901. 

EiiMONB,  S.  F.  Biographical  mem- 
oir of  Clarence  King.  1845-1901. 
Nat.  Acad.  Soi.,  Biog.  Mem.  6, 
1909:  55.  (21  entries.  1870-96. 
Chronol.) 

Emmons,  S.  F.  Clarence  King.  Am. 
Journ.  Sci.,  4th  ser.  13,  1902: 
237.  (16  entries.  1870-96. 
Chronol.) 

Emmons,  S.  F.  Tributes  to  Clarence 
King.  Eng.  and  Min.  Journ.,  73, 
1902:  4-5.  (6  entries.  1871-93. 
Chronol.) 

Raymond,  R.  W.  Biographical 
notice  of  Clarence  King.  Am. 
Inst.  M.  £.,  Trans.  33, 1903:649- 


•  Not  seen. 


650.  (19  entries.  1870-96. 
Chronol.) 

3117  KLEBS,  RICHARD,  1850-91. 

ToRNQuiST,  A.  Richard  Klebs. 
Phys.-6kon.  Gesell.  Konigsberg, 
Schr.  52,  1911:  37.  (11  entries. 
1880-1911.       Chronol.) 

3118  KLEIN.     CARL,     t.     e.     JOHANN 

FRIEDRICH  CARL,  1842-1907. 
WoLPF,  F.  V.  Carl  Klein.  Cen- 
tralb.  f.  Min.,  1907:  654- 
661.  (108  entries.  1869-1907. 
Chronol.) 

3119  KNIGHT,  WILBUR  CLINTON,  1858- 

1903. 

Babbour,  E.  H.  Memoir  of  Wilbur 
Clinton  Knight.  Geol.  Soc.  Am., 
Bull.  15,  1904:  548-549.  (51 
entries.    1893-1903.   Chronol.) 

Nelson,  Aybn.  Wilbur  Clinton 
Knight.  Sci.,  n.  s.  18,  1903:  408- 
409.  (46  entries.  1893-1903. 
Chronol.) 

WiLLisTON,  S.  W.  Wilbur  Clinton 
Knight.  Am.  Geol.,  33,  1904: 
5-6.  (43  entries.  1893-1903. 
Chronol.) 

3120  KOENEN,     ADOLF     VON,     1837- 

1915. 

Mbnzel,  Hans.  Verseichnis  der 
Schriften  A.  v.  Koenen's.  Fest- 
schrift Adolf  v.  Koenen  gewid- 
met  .  .  .  1907:  xxi-zxxi.  (185 
entries.    1863-1907.   Chronol.) 

PoMPECKJ,  F.  Gedenkrede  auf 
Adolf  von  Koenen.  Deutsch. 
geol.  Geseil.,  Zeit.  67,  1915: 
Monatsb. :  254-268.  (216  entries. 
1863-1911.     Subj.) 

3121  KOKEN,  ERNST  FRIEDRICH  RU- 

DOLPH   KARL,    1860-1912. 
HuENE,     F.    V.        Ernst    Koken. 
N.  J.  f.  Min..  1912-11:  i-v.  (85 
entries.    1883-1912.    Chronol.) 

3122  LACHMANN,  RICHARD,  1885-1916. 

Frech,  F.  Richard  Lachmann. 
Centralb.  f.  Min..  1917:  71-72. 
(26  entries.   1908-14.   Chronol.) 

3123  LACOE,     RALPH     DUPUY,     1824- 

1901. 
White,      David.  Memoir     of 

Ralph  Dupuy  Lacoe.  Geol.  Soc. 
Am.,  Bull.  13.  1902:  515.  (3  en- 
tries.   1881-84.    None.) 

3124  LACROIX,    ALFRED,     1863- 

*Lacroix.  a.  Notice  sur  les  tra- 
vauz scientifiques  d'A.  Lacroiz. 
Paris.  1903. 

3125  LAFLAMME,      JOSEPH      CLOVI8 

KEMNER,    1849-1910. 
Clarke,  J.  M.   Memoir  of  J.  C.  K. 
Laflamme.   Geol.  Soc.  Am.,  Bull. 
22,  1910:  7-8.   (20  entries.   1881- 
1907.  Chronol.) 
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3126  LAMBE,     LAWRENCE     MORRIS, 

1863-1919. 
Kindle,  £.  M.    Memorial  of  Law- 
rence M.  Lam  be.  Geol.  Soc.  Am., 
Bull.  31,   1919:  92-97.     (86  en- 
tries. 1892-1919.  Subj.  Chronol.) 

3127  LAMPLUOH,  GEORGE  WILLIAM, 

1869- 
EJminent  living  geologists:    George 
William  Lamplugh.  Geol.    Mag., 
n.  8.  (VI)  6,  1918:  343-346.    (80 
entries.    1878-1917.    Chronol.) 

3128  LANGTON,   DANIEL   W.,  jr.,  1864- 

1909. 
Smith,  E.  A.   Memoir  of  Daniel  W. 
Langton,  jr.  [1864-1909]     Geol. 
Soc.  Am..  Bull.  21,  1910:  1&-16. 
(7  entries.   1886-96.  Chronol.) 

3129  LAPWORTH,  CHARLES,  1842-1920. 

Eminent  living  geologists:  Profes- 
sor Charles  Lapworth.  Geol. 
Mag.,  n.  8.  (iv)  8,  1901:  302-303. 
(65  entries.    1870-99.    Chronol.) 

3130  LAUNAT,  LOUIS  DE,  1860- 

*Notice  sur  les  travaux  scientifiques 
de  M.  Louis  de  Launay.  Rennes, 
1903-04.     31  +  14  pp. 

^Supplement  sur  les  travaux  scien- 
tifiques de  L.  de  Launay  depuis 
1906.  Paris,  1912,  12  pp. 
LAVIS,  HENRT  JAMES  JOHNS- 
TON—5e«  JOHNSTON-LAVIS, 
HENRY  JAMES. 

3131  LE  CONTE,  JOSEPH,  1823-1901. 

Christy,  S  B.  Biographical  notice 
of  Joseph  Le  Conte.  Am.  Inst. 
M.  E  .  Trans.  31,  1902:  788-793. 
(213  entries  1860-1901.  Chronol.) 

Fairchild,  H.  L.  Memoir  of 
Joseph  Le  Conte.  Geol.  Soc.  Am., 
Bull.  26,  1914:  64-67.  (60  en- 
tries.   1863-1900.    Chronol.) 

HiLOARD,  E.  W.  Biographical  me- 
moir of  Joseph  Le  Conte,  1823- 
1901.  Nat.  Acad.  Sci.,  Biog. 
Mem.  6,  1906:  212-218.  (213 
entries.    1860-1901.     Chronol.) 

Lb  Contb,  Joseph.  The  autobiog- 
raphy of  Joseph  Le  Conte  edited 
by  William  Dallam  Armes.  N. 
Y.,  1903,  337  pp.  (Papers.  266- 
290.  21  entries.  1877-1900. 
Footnotes.) 

3132  LEIDT,  JOSEPH,  1823-91. 

Obborn,  H.  F.  Joseph  Leidy,  1823- 
1891.  Nat.  Acad.  Sci.,  Biog. 
Mem.  7,  1913:  370-394.  (612 
entries.    1846-1903.    Chronol.) 

3133  LEMBERG,  JOHANNES.  1842-1902. 

Loewinson-Lebbing,  F.  Johannes 
Lemberg.      Centralb.    f.     Min., 


♦  Not  seen. 


1902:    24&-247.        (21    entries. 
186&-1900.     Chronol.) 

3134  LEPSIUS,  RICHARD,    <.    e.    KARL 

GEORG  RICHARD,  1861-1916. 
Elemm,  G.  Zur  EIrinnerung  an 
Richard  Lepsius.  Ver.  f.  Erdk. 
Darmstadt,  Notisbl.  6,  hft  1, 
1916:  18-22.  (67  entries.  1876- 
1914.     Chronol.) 

3135  LESLEY,  J.  PETER,  1819-1903. 

Ames,  M.  L.,  ed.  Life  and  letters  of 
Peter  and  Susan  Lesley  edited  by 
their  daughter  Mary  Leslie  Ames. 
2  vols.  N.  Y.  and  London,  1909. 
(BiW.,  voL  2,  App.  F.  602-606. 
66  entries.     186&-96.    Chronol.) 

Stbvenbon,  J.  J.  Memoir  of  J. 
Peter  Lesley.  Geol.  Soo.  Am. 
BuU.  16,  1904:  638-641.  (66 
entries.     1866-96.     Chronol.) 

3136  LfiVT,  AUGUSTE  MICHEL—,  1844- 

1911. 

Lagroiz,  a.  Liste  bibliographique 
des  travaux  scientifiques  de  A. 
Michel-L4vy.  Soc.  franc,  min., 
BuU.  37,  1914:  216-230.  (176 
entries.      1873-1911.     Chronol.) 

La  CROIX,  A.  Notice  historique  sur 
Auguste  Michel-L^vy.  Paris 
(Institut),  1914,  62  pp.  (Works, 
40-62.  160  entries.  1873-1906. 
Subj.) 

Launat,  L.  de.  Auguste  Michel- 
L6vy.  Ann.  mines,  lie  ser. 
Mem.  6,  1914:  219-230.  (164 
entries.    1869-1911.    Chronol.) 

Lemoine,  Paul.  Auguste  Michel- 
L4vy.  Soc.  sci.  nat.  Sa6ne-et- 
Loire,  Bull.  38,  1912:  34-36. 
(30  entries.    1872-99.    Chronol.) 

3137  LIBERT,  JOSEPH,  1863-1919. 

Publications  de  Joseph  Libert.  Soc. 
g6ol.  Belg.,  Ann.  43,  1921:  B266- 
B267.  (47  entries.  1884-1919. 
Magasines.  Chronol.) 

3138  LINDSTROM,  GUSTAF,  1829-1901. 

Holm,  Gerhard.  Gustaf  Lind- 
Btr6m.  Minneeteckning.  Geol. 
F5ren.  Stockh.  Forh.,  34,  1912: 
41-44.  (71  entries.  1862-99. 
Chronol.) 

3139  LINNfi,  CARL  VON,  1707-78. 

Nathorbt,  a.  G.  Carl  von  Linn6 
als  geolog.  Jena,  1909,  86  pp. 
(Publ.,  80.  19  entries.  1732-69. 
Chronol.) 

3140  LOCARD,  ARNOULD,  1841-1904. 

Germain,  Louib.  Amould  Locard 
sa  vie,  des  travaux.  Soc.  linn. 
Lyon,  Ann.  1906:  202-211.  (177 
entries.    1877-1906.    Chronol.) 

3141  LOMAS,  JOSEPH. 

List   of   Scientific  Papers.  Liver- 
pool Geol.  Soc,  Proc.  10,  1909: 
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336^39.  (74  entries.  1887- 
1008.  Chronol.) 
9142  LOHOCHAMBON,  MICHEL,  1886- 
1016. 
Bbrtrand,  LioN.  Liste  dee  publi- 
cations  gfologiques  de  M.  Long- 
chambon.  Soc.  g6ol.  France, 
BuU.  4th  ser.  10,  1010:  160-170. 
(12  entries.    1012-14.    Chronol.) 

3143  LORIOL,   CHARLES  LOUIS  PER- 

CEVAL DE,  1828-1008. 

CHorFAT,  Paul.  Notice  n^crolo- 
gique  sur  Perceval  de  Loriol. 
Portugal.  Serv.  geol.,  Comm.  7, 
1007-00:  xxv-xxvii.  (16  en- 
tries.   1880-1005.    Chronol.) 

Lambbbt,  J.  Liste  des  publications 
scientifiques  de  P.  de  Loriol  Le 
Fort.  Soc.  g6ol.  France,  Bull. 
4th  ser.  10.  1010:  387-301.  (72 
entries.  1858-1000.  Chronol.) 
*Sara8in,  Chablbb.  Perceval  de 
Loriol,  1828-1008.  Soc.  Helv.  Sc. 
Nat..  Actes  02,  1000-11:  8-13. 

3144  LOUGHRIDGE,    ROBERT    HILLS, 

1843-1017. 
Smith,  E.  A.    Memorial  of  Robert 
HiUs   Loughridge.       Geol.    Soc. 
Am.,  BuU.  20.  1017:  53-55.    (37 
entries.     1874-1016.  Chronol.) 
3144a  LUGEON,  MAURICE,  1870- 

Notes  et  publications  scientifiques 
de  Maurice  Lugeon  . . .  Lausanne, 

1020,  10  pp.    (186  entries.   1887- 

1021.  Chronol.) 

3145  MAAS,      GONTHER      HEINRICH 

JULIUS    MAX,  1871-1005. 
Mbnkel,     H.         GUnther     Maas. 
Prussia.  Geol.  Landeeanst.,  Jahrb. 
27,  1000:  705-706.     (21  entries. 
1805-1000.     Chronol.) 

3146  MC  CALLET,  HENRT,  185^1004. 

Smith,  E.  A.  Biographical  sketch 
of  .  .  .  Am.  Geol.,  35,  1005: 
200-201.  (33  entries.  187&-1001. 
Chronol.) 

Smith,  E.  A.  Memoir  of  Henry 
McCalley.  Geol.  Soc.  Am., 
Bull.  16,  1005:  557^58.  (32  en- 
tries.   1878-11001].    Chronol.) 

3147  MC  COT,   Sir  FREDERICK.   1828- 

00. 
Obituary.     Geol.  Mag.,  n.  s.    (IV) 
8.   1001:  285-287.      (60  entries. 
1838-81.       Chronol.) 

3148  MC  GEE,  WILLIAM  JOHN,  1853- 

1012. 
Knowi/ton,  F.  H.    Memoir  of  W  J 
McGee.  Geol.  Soc.  Am.,  Bull.  24, 
1012:24-20.   (126  entries.   1878- 
1011.     Chronol.) 


♦Not 


McGbb,  E.  R.  Life  of  W  J 
McGee.  Farley,  Iowa,  1016, 
240  pp.  (Bibl.,  233-240.  Ill 
entries.      1875-1011.      None.) 

3149  MC  MAHON,  CHARLES  ALEXAN- 

DER,  1830-1004. 
Obituary.    Geol.  Mag.,  n.  s.  (V)  1, 
1004:  230.     (30  entries.     1877- 
1003.     Chronol.) 

3150  MARR,  JOHN  EDWARD,  1857- 

Eminent  living  geologists :  John 
Edward  Marr.  Geol.  Mag.,  n.  s. 
(VI)  3,  1016:  202-205.  (01  en- 
tries.   1876-1016.    Chronol.) 

3151  MARSH,      OTHNIEL      CHARLES, 

1831-00. 

Bbecheb,  C.  E.  Memoir  of  Othniel 
Charles  Marsh.  Geol.  Soc.  Am., 
BuU.  11,  1000:  520-^537.  (220 
entries.    1862-00.   Chronol.) 

Bbbcher,  C.  E.  Othniel  Charles 
Marsh.  Am.  Geol.,  24,  1800: 
147-157.  Am.  Journ.  Sci.,  4th 
ser.  7,  1800:  420-i28.  (238  en- 
tries.   1861-00.   Chronol.) 

3152  MARTEL,       fiDOUARD    ALFRED, 

1850- 
*Notice  sur  les  travauz  scientifiques 
d'E.   Martel.  Paris,  1011, 102  pp. 

3153  MASKELTNE,      MERWIN     HER- 

BERT NEVIL  STORT-.  1823- 
1011. 
Sayioar,  G.,  eomp.  Bibliography. 
List  of  publications  by  Profes- 
sor N.  Story-Maskelyne.  Min. 
Mag.,  16.  1011:  152-156.  (84 
entries.    1847-1007.   Chronol.) 

3154  MATHER,   WILLIAM   WILLIAMS, 

1804-50. 
Hitchcock,  C.  H.  Sketch  of  W.  W. 
Mather.     Am.  Geol.,   10,   1807: 
0-15.       (86    entries.       1828-50. 
Chronol.) 

3155  MATHERON,      PIERRE      EMILE 

PHIUPPB,  1807-00. 
Dbp£rbt,  Ch.  Notice  biographique 
sur  Ph.  Matheron.  Soc.  g4ol. 
France,  Bull.  3d  ser.  28,  1000: 
523-525.  (40  entries.  1832-01. 
Chronol.) 

3156  MATTEUCCI,     RAEFFAELE     VIT- 

TORIO,  1862-1000. 
Galdibri,  Aoostino.  Pubblica- 
sioni  di  R.  V.  Matteucci.  Soc. 
geol.  ital.  BoU.  30,  1011:  Iv- 
IviU.  (42  entries.  1880-1006. 
Chronol.) 

3157  MATER-ETMAR,     CARL     DAVID 

WILHELM,  1826-1007. 
Sacco,  Frbdbrioo.  Carlo  Mayer- 
Eymar,  cenni  biografici.  Soc. 
geol.  ital..  BolL  26,  1007:  505- 
602.  (127  entries.  1853-1006. 
Chronol.) 
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3158  MSSK,     FISLDINO     BRADFORD, 

1817-76. 
White,  C.  A.   Biographical  sketch 

of  .  .  .     Am.    GeoL,    18,    1896: 

343-350.    (105  entries.    1855-77. 

Chronol.) 
White,  C.  A.    Memoir  of  Fielding 

Bradford  Meek,  1817-76.     Nat. 

Acad.  Soi.,  Biog.  Mem.  4,  1902: 

80-91.     (106  entries.      1855-76. 

Chronol.) 

3159  MBLL,  PATRICK  HUES.  1850-1918. 

Calhoun,  F.  H.  H.  Memorial  of 
Patrick  Hues  Mell.  Geol.  Soo. 
Am.,  Bull.  30,  1918:  47.  (15  en- 
tries,    n.  d.     None.) 

3160  MEUNISR,    STANISLAS,    1843-    . 

*Notice,  sur  lee  travauz  scientifiques 
de  Stanislas  Meunier.  Paris, 
1910,  176  pp. 

3161  MBTBR,  CHARLBS  JOHN 

ADRIAN,   1832-1900. 
List  of  papers.   Geol.   Mag.,  n.  s. 
(IV)  8,   1901:  48.      (17  entries. 
1863-94.         Chronol.) 

3162  MICHALSKI,  ALEXSANDRO. 

pList  of  publications.]  In  Rus- 
sian. Russia.  Com.  g6ol..  Bull. 
23,  no.  10,  1904.  (31  entries. 
1883-1903.  Chronol.) 

MICHBL-LfiVT,  AUGUSTB.  See 
LfiVY,  AUGU8TE  MICHEL-. 

3163  MICHBLL,    JOHN,    17247-93. 

Geikie,  Sir  Archibald.  Memoir 
of  John  Michell.  Cambridge 
1918,  108  pp.  (Works,  24-105. 
6  entries.    1760-83.    Footnotes.) 

3164  MIEO,     MATHIBU,  1849-1911. 

Stehlin,  H.  G.  Liste  dee  travauz. 
.  .  .  Soc.  g6ol.  France,  Bull. 
4th  ser.  12,  1912:  365-368.  (75 
entries.   1877-1911.   Chronol.) 

3165  MILLBR,  HUGH,  1850-95. 

Horns,  J.  Obituary  notice  of  Hugh 
Miller.  Edinburgh  Geol.  Soc, 
Trans.  7,  1905:  137-138.  (16 
entries.    1880-96.    Chronol.) 

3166  MILLS,    JAMBS    ELLISON,    1834- 

1901. 
BRA.NNBB,  J.  C.     Memoir  of  James 
E.  Mills.    Geol.  Soc.  Am.,  Bull. 
14,   1903:  516-517.      (9  entries. 
1871-1902.     Chronol.) 

3167  MILNE,  JOHN,  1850-1913. 

Eminent  living  geologists:  Pro- 
fessor John  Milne.  Geol.  Mag., 
n.  s.  (V)  9.  1912:  343-346.  (113 
entries.  1874-1912.     Chronol.) 

3168  MOBBRG,     JOHAN     CHRISTIAN, 

1854-1915. 
Gr6nwall,  K.  a.  Joh.  Christian 
Moberg.  Minnesteckning.    Geol. 


••Not  seen. 


F6ren.  Stockh.  F6rhandl.,  39, 
1917:  48a-488.  (68  entries. 
1881-1914.     Chronol.) 

3169  MOLLBR,  VAL  V. 

[List  of  publications.]     In  Russian. 
Russia.    Com.    g6ol.,    Bull.    29, 
1910:  4-11.     (77  entries.     1862- 
1900.     Chronol.) 
3169a  MOSCH,  CASIMIR,  1827-1898. 

*Baltxeb,  a.  Casimir  M6sch,  1827- 
1898.  Soc.  Helv.  8c.  Nat.,  Actas 
82,  1889:  zvii-ziz. 

3170  MOJSISOVICS,    EDMUND,    i.    e. 

JOHANN  AUGUST  GEORG 
EDMUND  Edler  van  MOJS- 
VAR,  1839- 
DiENBB,  C.  Edmund  v.  Mojsiso- 
▼ics.  Eine  Skisse  seines  Lebens- 
ganges  und  seiner  wissenschaft- 
lichen  T&tigkeit.  Beitr.  Palaont. 
Oesterr.-Ung.,  20.  1907:  279- 
284.  (148  entries.  1862-1905. 
Chronol.) 

3171  MONTESSUS  DE  BALLORE,  FER- 

NAND,  f.  e.  JEAN  BAPTISTB 
FBRNAND  MARIE  BERNARD, 
CorUe  DE,  1851-1923. 

Hammond,  C.  B.  Comte  de  Mon- 
tessus  de  Bailors.  Seis.  Soc.  Am., 
Bull.  2,  1912:  222-223.  (14 
entries.     1891-1911.     Chronl.) 

List  des  travauz  s^ismologiques  de 
I'auteur.  In  hie  La  science 
s^bmologique.  Paris,  1907:  571- 
573.  (62  entries.  1884-1906. 
Chronol.) 

3172  MORTILLET,  GABRIEL  DE. 

Mortillbt,  Paul.  Liste  des  pub- 
lications de  Gabriel  de  MortiUet. 
Soc.  anthro.  Paris,  Bull.  2, 
1901:  439-^64.  (ca  400  entries. 
184&-98  Chronol.) 
3172a  MOSES,  ALFRED  JOSEPH.  1859- 
1920. 
LuQUEB,  L.  McI.  Alfred  J.  Moses. 
Am.  Min.,  5,  1920:  110-112.  (36 
entries,   n.  d.) 

3173  MUDGE,  BENJAMIN  FRANKLIN, 

1817-79. 
Willibton,  S.  W.    Prof.  Benjamin 
F.  Mudge.    Am.  Geol.,  23,  1899: 
344-345.     (29  entries.     1866-80. 
Chronol.) 

3174  Mt^LBBRG,  FRITZ,  1840-1915. 

MftHLBERO,  Max.  Dr.  Frits  MQhl- 
berg.  1840-1915.  Aarg.  naturf. 
GeseU..  Mitth.  14,  1917:  34-45. 
Schw.  naturf.  Gesell.,  Verb.  97, 
1915:  145-156.  (149  entries. 
1863-1915.     Subj.) 

3175  MOLLBR,       KARL       CHRISTIAN 

GOTTFRIED   LUDWIG,    1862- 
1906. 
Kbubch,    p.       Gottfried    MQller. 
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3177 
3178 


3179 


3180 


3181 


3182 


3183 


3184 


Pruflsis.       Geol.       Lsndeflanat., 

Jshrb.  27.    1909:  690-692.      (44 

entries.    188^1904.  Chronol.) 
MOLLBR,  KARL  HERMANN,  1823- 

1907. 
Beck,  Richabd.   Hermann  Mtiller. 

Zeit.  f.  prak.  Geol.,   1907:  173- 

174.      (47  entries.      1849-1901. 

Chronol.) 
Verzeichnis  der  Veroffentlichungen 

H.   Mailers.    Jahrb.    f.  Berg.-u. 

Htittenw.  Sachsen,  1907:  14-16. 

(47  entries.  1849-1901.  Chronol.) 
MBUNIER-CHALMAS,   S. 
*Notioo     sur     les     travauz     scien- 

tifiques.   Paris,  1903.  120  pp. 
MURRAY,  Sir  JOHN,  1841-1914. 
Kerr,   J.   G.      Sir  John   Murray. 

Roy.     Soc.     Edinb.,    Proc.    35. 

1914-15:  313-317.      (64  entries. 

1876-1912.     Chronol.) 
MURRAY,  REGINALD  AUGUSTUS 

FREDERICK,  1846-.     See  3242. 
MUSCHKETOW,  IWAN    WASSIL- 

JEWITSCH,  1850-1902. 
Iwan  Wassilkewitsch  Muschketow. 

Centralb.  f.  Min..  1902:210-211. 

(45  entries.    1872-99.    Chronol.) 
*Li8ts   bibliographique  des  oeuvres 

de.       Gornyi    shurnal,    1902-1: 

324-329. 
NATHORST,    ALFRED    GABRIEL, 

1850-     . 
•  Ftlrteckning  p&  skrifter  av  Alfred 

Gabriel    Nathorst.       1869-1920. 

Geol.  Fdren.  Stockh.    F6rh.,  43, 

1921:    281-311.        (377    entries. 

1869-1920.     Chronol.) 
NBVIANI.  ANTONIO,  1857-    . 
Pubblicaxioni   (1883-1905).    Roma, 

1905,    pp.    1-14.     (112    entries. 

1883-1905.     Chronol.) 
NEWBERRY,      JOHN      STRONG, 

1822-92. 
White,   C.   A.     Biographical  me- 
moir of  John  Strong  Newberry, 

1822-92.    Nat.  Acad.  Sci.,  Biog. 

Mem.  6,  1906:  15-24.     (212  en- 
tries.    1851-91.    Chronol.) 
NEWBERY,       JAMES       COSMO, 

1843-1895.     iS0«3242. 
NICCOLI,    ENRICO,     1836-1915. 
DompA,  LniGi.       Pubblicaxioni  di 

Enrico  Niccoli.     Soc.  geol.  ital., 

BoU.  34,  1915:  Izii.   (16  entries. 

1877-1906.     Chronol.) 
NICOLIS,      ENRICO      DE,      1841- 

1908. 
Parona,    C.    F.    Pubblicasioni  di 

Enrico   de   Nieolis.      Soc.    geol. 

ital.,    Boll.    28,    1909:    czzzvii- 


♦  Not  seen. 


czl.       (51    entries.       1877-1909. 
Chronol.) 

3185  NIETHAMMER,     GOTTLOB     AU- 

GUST, 1882-1915. 
Schmidt,  C.  Worte  derErinnerung 
an  Dr.  Gottlob  Niethammer,  Dr. 
Fortunat  Zsmdel  uhd  Dr.  An- 
dreas Gutswiller.  Naturf .  Gesell. 
Basel,  Verh.  29.  1918:  119. 

3186  NIKITIN,  SERGU. 

[List  of  publications].  In  Rus- 
sian. Russia.  Com.  g6ol..  Bull. 
28,  1909:  35-51.  (188  entries. 
1877-1909.       Chronol.) 

3187  NILBS,        WILLIAM        HARMAN, 

1838-1910. 
Babton,  G.  H.     Bibliography  of 
W.  H.  Niles.     Geol.  Soc.  Am., 
Bull.  23,  1912:  34-35.     (12  en- 
tries.   1865-78.   Chronol.) 
3187a  NOESCH,  JAKOB.  1845-1915. 

*Studbr,  Th.  Dr.  Jakob  Naesch, 
1845-1915.  Schw.        naturf. 

Gesell.,  Verh.  98.  1916.  1:45-47. 

3188  OMBONI,    GIOVANNI,    1829-1910. 

Dal  Piaz,  G.  Pubblicasioni  del 
Prof.  G.  Omboni.  Soc.  geol. 
ital.,  Boll.  29.  1910:  ci-cvi.  (68 
entries.    1851-1901.   Chronol.) 

3189  ORTON,    EDWARD,    1829-99. 

Allen,  Luct,  comp.  Bibliography. 
Am.  Geol.,  25.  1900:  204r-210. 
116  entries.    1869-99.    Chronol.) 

3190  OSBORN,     HENRT     FAIRFIELD, 

1857-     . 

GeffiOBN,  H.  F.  Scientific  publica- 
tions of  .  .  .  1878-1899.  N.  Y. 
Acad.  Sci.,  Ann.  13,  1900:  65-72. 
(125  entries.   1878-99.  Chronol.) 

RiPLBT,  H.  E..  comp.  Bibliography 
of  the  published  writings  of 
Henry  Fairfield  Osbom  for  the 
years  1877-1915.  2d  ed.  n.  p.  p. 
1916.  74  pp.  (514  entries.  1877- 
1920.  Chronol.  Supplements 
issued  for  the  years  1916-20.) 
3190a  PARANDIER,  A.  N.,  1804-1901. 

*Girardot,  Aiaebt.  M.  Parandier 
.  .  .  sa  vie  et  ses  oeuvres.  Acad. 
Sc.  Belles-Lettres  et  Arts  de 
Besangon.    1902:88-100. 

3191  PAUL,  CARL  MARIA,  1838-1900. 

TiETZB,  E.  Zur  Erinnerung  an 
Carl  Maria  Paul.  Austria.  Geol. 
Reichsanst..  Jahrb.  50,  1900: 
549-558.  (156  entries.  1859- 
99.       Chronol.) 

3192  PEETZ,    HERMANN    VON,    1867- 

19097 
Lehmann,  Vlad.  Notice  n6crolo- 
gique  su  Herman  de  Peets.  Text 
in  Russian.  Russia  Cab.  S.  M., 
Sec.  g6ol..  Trav.  8.  1915: 190-191. 
(16  entries.  1890-1909.  Chronol.) 
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3193  PSNFIELD*       SAMUEL       LEWIS, 

1856-1906. 

Iddinos,  J.  P.  Memoir  of  Samuel 
Le^ds  Penfield.  Geol.  Soo.  Am., 
BuU.  18.  1907:  678-682.  (116 
entries.    1877-1907.   Chronol.) 

PiRBSON,  L.  V.  Samuel  Lewis  Pen- 
field.  Am.  Journ.  Sci.,  4th  ser. 
22.  1906:  364-367.  (108  entries. 
1877-1906.       Chronol.) 

Wells.  H.  L.  Biographical  memoir 
of  Samuel  Lewis  Penfield.  1856- 
1906.  Nat.  Acad.  Sci..  Biog. 
Mem.  6.  1907:  141-146.  (116 
entries.    1877-1907.   Chronol.) 

3194  PSNGELLT,  WILLIAM,  1812-94. 

Pbnoellt,  Hester,  ed.  A  memoir 
of  William  PengeUy,  of  Torquay 
F.  R.  S..  geologist,  with  a  selec- 
tion from  his  correspondence. 
.  .  .  London,  1897.  341  pp. 
(List,  323-329.  119  entries. 
1849-97.     Chronol.) 

3195  PSNHALLOW,    DAVID     PEAECE, 

1854-1910. 
Bablow.  A.  B.    Memoir  of  David 
Pearce  Penhallow.      Geol.   Soc. 
Am..  Bull.  22.  1910:  18-19.    (24 
entries.    1890-1908.    Chronol.) 

3196  PETTBE,  WILLIAM  HENRY,  1836- 

1904. 
Russell,  I.  C.  Biographical  notice 
of  William  Henry  Pettee.  Am. 
Geol..  35.  1906:  3-4.  Geol.  Soc. 
Am..  Bull.  16,  1905:  560.  (2  en- 
tries.   1874-80.    Chronol.) 

3197  PIETTE,  LOUIS  EDOUARD  STAN- 

ISLAS, 1827-1906. 
DouxAiii,  H.  Edouard  Piette.  Soc. 
g6ol.  Nord,  Ann.  37,  1908:  23- 
25.       (22    entries.       1855-1906. 
Chronol.) 

3198  PLATT,  FRANKLIN,  1844-1900. 

Fbazer,  Persifor.  Memoir  of 
Franklin  Piatt.  Geol.  Soc.  Am., 
BuU.  12,  1901:  455.  (10  en- 
tries.    1875-85.    Chronol.) 

3199  POMBL,  AUGUSTE,  1821-98. 

FiCHEUR,  £.  Bibliographie  des  tra- 
vaux  scientifiques  de  A.  Pomel. 
Soc.  g6ol.  France,  Bull.  3d  ser.  27, 
1899:  217-223.  (137  entries. 
1854-98.     Subj.  Chronol.) 

3200  POST,     HAMPUS    ADOLF     VON, 

1822-1905? 
Sernander,  Rutobr.  F6rteck- 
ning  5fver  Hampus  von  Posts 
utgifna  skrifter.  Geol.  F5ren. 
Stockh.  F6rh.,  34,  1912:  174- 
177.  (80  entries.  1842-96. 
Chronol.) 

3201  POTIER,  ALFRED.    1840-1905. 

LiAnard,  a.  Alfred  Potier,  sa  vie, 
see  travauz.      Ann.   Mines,   lOe 


ser.    Mem.    13,    1908:   206-210. 
(78  entries.  1867-1902.  Chronol.) 

3202  POTONlfi,  HENRT.  1857-1913. 

Kaunhowen,  F.  Zum  Ged&chtnis 
Henry  Potoni6s.  Deutsch.  geol. 
GeseU.,  Zeit.  66,  1914,  Monatsb. 
395-406.  (220  entries.  1880- 
1913.  Chronol.) 
POUSSIN,  CHARLES  LOTHS  JO- 
SEPH XAVIER  DE  LA  VALLEfi. 
SeeYALhtE  POUISSIN, 
CHARLES  LOUIS  JOSEPH 
XAVIER  DE  LA. 

3203  POWELL,   JOHN   WESLEY,   1834- 

1902. 
Waruan,  p.  C.  Catalogue  of  the 
published  writings  of  John  Wee- 
ley  Powell.  Wash.  Acad.  Sci., 
Proc.  5,  1903:  131-187.  (251 
entries.    1867-1902.    Subj.) 

3204  PRESTWICH,  Sir   JOSEPH,  1812- 

96. 
[pRESTWiCH,  G.  A.  M.]  Life  and 
letters  of  Sir  Joseph  Prest- 
wich.  Written  and  edited  by  his 
wife.  Edinburgh  and  London, 
1899.444  pp.  (List,  422-432.  140 
entries.    1834-98.    Chronol.) 

3205  PRICE,      FREDERICK      GEORGE 

HILTON,  1842-1909. 
[Woodward],    H.    B.       Obituary. 
Geol.  Mag.,  n.  s.  (V)  6,  1909:  240. 
(12   entries.    1872-93.   Chronol.) 

3206  PROSSER,      CHARLES      SMITH, 

1860-1916. 
CnuiNGs,    E.    R.       Memorial    of 
Charles   Smith   Prosser.      Geol. 
Soc.  Am.,  BuU.  28.  1916:  76-80. 
(81  entries.  1887-1916.  Chronol.) 

3207  PURDUE,  ALBERT  HOMER,  1861- 

1917. 
Abhlet,  G.  H.   Memorial  of  Albert 
Homer  Purdue.    Geol.  Soc.  Am., 
Bull.  29,  1917:  60-64.     (93  en- 
tries.    1895-1918.     Chronol.) 

3208  RAIMONDI,  ANTONIO,  1826-90. 

Balta,  J.  Labor  de  Raimondi.  In 
Raimondi,  A.  El  Peru.  vol.  4, 
1902:  xxvii-xxxvii.  (113  en- 
tries.    1853-99.     Chronol.) 

3209  RAMMELSBERG,    KARL    FRIED- 

RICH,  1813-99. 
Bauer,  Max.  Karl  Friedrich  Ram- 

melsberg.       Central  b.    f.    Min., 

1900:    342-357.       (308    entries. 

1837-97.     Chronol.) 
Wtrouboff,  G.     K.  P.  Rammels- 

berg.     Liste  des  travaux.     Soc. 

fran?.    min.,  24,  1901:    283-306. 

(419  entries.   1836-97.  Chronol.) 

3210  RAULIN,    FELIX    VICTOR,    1815- 

1905. 
DouvillA,  Henri.    Victor  Raulin 
Notice  n^crologique.     Soo.  gfol. 
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France,  Bull.  4th  ser.  6,  1906: 
335-339.  (106  entries.  1837- 
1904.     Chronol.) 

9211  RXADE,      THOMAS      MBLLARD, 

1832-1909. 
*8eoond  list  of  scientific  papers  and 
works,  1891-1904.  Nos.  113-82. 
London,  1905. 
Obituary.  Geol.  Mag.,  n.  s.  (V) 
6,  1909:  336.  (nos.  183-196. 
1905-09.  Chronol.  A  third  list 
of  scientific  papers.) 

9212  RBINACH,    ALBERT    VON,    1842- 

1905. 
KiNKELiN,  F.    Zum  Andenken  an 

Dr.    phil.   Albert  von   Reinach. 

Senckenb.  naturf.    Gesell.,    Ber. 

1905-1:    73-74.         (22    entries. 

1887-1904.     Chronol.) 
Lbppul,  a.     Albert  von  Reinach. 

Prussia.  Geol.  Landesanst.,  Jahrb. 

26,    1908:  674-675.     21    entries. 

1887-1906.  Chronol.) 

3213  RBMBLfi,  ADOLF  KARL. 

Kraubb,  p.  G.  Zum  Gedftchtnis 
von  Adolf  Karl  RemelS.  Deutsch. 
geol.  Gesell.,  Zeit.  68,  1916: 
Monatsb.  98-101.  (65  entries. 
1864-1910.  Chronol.) 
3213a  RBNEVIBR,  BUG£NB,  1831-1906. 
*LuoBON,  Maurice.  Eugene  Rene- 
vier.  Schw.  ~  naturf.  Gesell., 
Verb.  89,  1906:  xcviii-cv. 

3214  RfiVIL,  JOSEPH,  1849-     . 

Liste  des  publications  g^ologiques 
de  M.  Joseph  R6vil.  Grenoble, 
Univ.  Lab.  g6ol.,  Trav.  10,  fasc.  2. 
1912-13:  184-189.  (73  entries, 
1880-1913.       Chronol.) 

3215  RETBR,    BDOUARD,    1849-1914. 

Hammeb,  W.  Zur  Erinnerung  an 
Eduard  Reyer.  Austria.  Geol. 
Reichsanst.,  Verb.  1915:  104- 
105.  (52  entries.  1877-1909. 
Chronol.) 
RIBEIRO,  CARLOS,  1813-82.  See 
3023. 

3216  RICHTHOFEN,FBRDINANDPAUL 

WILHBLM,  Freiherr  VOH, 
1833-1905. 
TiBssBN,  Ernbt.  Die  schriften  von 
Ferd.  freiherr  v.  Richthofen. 
Leipsig,  1906,  18  pp.  "  Manner 
der  wissenschaft,"  hft.  4.  (207 
entries.   1856-1905.   Chronol.) 

3217  RIVA,   CARLO,   1872-1902. 

Salomon,  Wilhblm.  Carlo  Riva. 
Centralb.  f.  Min.,  1902:  674- 
675.  (19  entries.  1892-1901. 
Chronol.) 


*Not  seen. 


3218  ROBMBR,      FBRDIKAKD      VON, 

1818-91. 
SiuoNDB,  F.  W.  Publications  of 
Dr.  von  Roemer  upon  subjects 
relating  to  North  America.  Am. 
Geol.,  29,  1902:  138-140.  (29 
entries.   1846-1902.   Chronol.) 

3219  ROGERS,       GAILLARD       SHER- 

BURNE,   1889-1919. 
Kemp,  J.  F.    Memorial  of  Gaillard 
Sherburne  Rogers.      Geol.   Soc. 
Am.,  BuU.  31,  1919:  99-100.    (22 
entries.    1910-20.   Chronol.) 

3220  ROGERS,  HENRT  DARWIN,  1808- 

66. 
Greoort,  J.  W.  Henry  Darwin 
Rogers  ...  an  address  to  the 
Glasgow  University  geological 
society  20th  January,  1916.  With 
bibliography  by  Colin  M.  Leitch. 
Glasgow  Univ.  Geol.  Dept., 
Papers  3,  no.  1,  1916:  34-38. 
(68  entries.   1834-68.  Chronol.) 

3221  ROMINGER,       CARL       LUDWIG. 

1820-1907. 
Merrill,  G.  P.  Carl  Ludwig  Rom- 
inger.      Smith.    Misc.    Coll.,   52 
(Vol.  5,   pt.    1)   1908:  82.      (17 
entries.     1846-95.    Chronol.) 

3222  ROSENBUSCH,  HARRT,  i.  e.  KARL 

HARRT  FERDINAND,  1836- 
1914. 

Milch,  L.  Zu  Harry  Rosenbuschs 
Ged&chtnis.  Deutsch.     geol. 

Gesell.,  Zeit.  66,  1914:  Monatsb. 
159-161.  (42  entries.  1870- 
1910.  Chronol.) 

ScHALCH,  Ferdinand.  Geheime 
Rat  Prof.  Dr.  H.  Rosenbusch, 
BegrQnder  und  Direktor  der 
Gross.  Bad.  geologischen  Lan- 
desanstalt  1888-1907.  Baden. 
Geol.  Landesanst.,  Mitth.  7, 
1914:  xviii-xix.  (15  entries. 
1869-1907.     Chronol.) 

WOLFING,  E.  A.  Verseichnis  der 
Verdffentlichungen  von  H.  Ros- 
enbusch in  chronologischer  Reih- 
enfolge.  Centralb.  f.  Min., 
1914:295-299.  (52  entries.  1869- 
1910.     Chronol.) 

3223  ROTHPLETZ,      AUGUST,      ».      e., 

FRIEDRICH    august,    1853- 

1918. 
Broili,  F.    August  Rothplets  sum 

Gedftchtnis.    N.  J.  f.  Min.,  1919: 

liv-lviii.    (93  entries.    1878-1917. 

Chronol.) 
PoMPBCXJ,    J.    F.       Nachruf    auf 

August    Rothplets.        Deutsch. 

geol.    Gesell.,    Zeit.    70,    1918, 

Monatsb.    16-34.       (51    entries. 

1876-1915.   Footnotes.) 
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3224  ROUVILLS,   PAUL   GBRVAIS   DX, 

1823-1907. 
DauAOB,  A.  Notice  n6orologique 
BUT  Paul  Gervaia  de  Rouville. 
Soc.  geol.  de  France,  Bull.  4e 
8er.  8.  1008:  219-222.  (101  en- 
tries.   1853-1901.   Chronol.) 

3225  RUSSELL,   ISRAEL    COOK,    1862- 

1906. 
WiLUB,  Bailit.    Memoir  of  Israel 
C.  Russell.  Geol.  Soc.  Am.,  Bull. 
18,  1907:  586-692.    (121  entries. 
1876-1907.  Chronol.) 

3226  RUTLBT,    FRANK,    1842-1904. 

Obituary.  Geol.  Mag.,  n.  s.  (V)  1, 
1904:  334-335.  (45  entries. 
1865-1902.       Chronol.) 

3227  SAFFORD,      JAMES       MERRILL, 

1822-1907. 

MoGiLL,  J.  T.  James  M.  Safford. 
Tenn.  Acad.  Sei.,  Trans.  2,  1917: 
6^54.  (34  entries.  1851-1904. 
Chronol.) 

Stsv^enson,  J.  J.  Memoir  of  James 
Merrill  Safford.  Geol.  Soc.  Am., 
BuU.  19,  1908:  624-627.  (52  en- 
tries.    1851-1901.    Chronol.) 

3228  SALMOJRAGHI,         FRANCESCO, 

1837-1910. 
Albssandbi.  G.  na.  Pubblicasioni 
di  Francesco  Salmojraghi.  Soc. 
geol.  ital..  Boll.  29,  1910:  cxix- 
czxii.  (41  entries.  1872-1910. 
Chronol.) 

3229  SAPORTA,  GASTON,  i.  e.,  LOTHS 

CHARLES  JOSEPH  GASTON 
DE,  1823-95. 
Zeiller,  R.  Le  Marquis  G.  de 
Saporta,  sa  vie  et  ses  travauz. 
Soc.  g^l.  France,  Bull.  3d  ser. 
24,  1896:  219-232.  (218  entries. 
1856-95.       Chronol.) 

3230  8ARASIN,    fiDOUARD,    1843-1917. 

Db  la  Riyb,  L.  Notice  sur  la  vie  et 
les  travauz  d'Eklouard  Sarasin. 
Arch.  sei.  phys.  nat.,  4th  ser. 
44,  1917:  340-344.  (66  entries. 
1869-1916.       Chronol.) 

3231  SAUSSURE,  HORACE  B^NfiDICT 

DE,  1740-99. 
FRESHriELD,  D.  W.  The  life  of 
Horace  B6n6dict  de  Saussure. 
London,  1920,  479  pp.  (Works, 
[467]-468.  24  entries.  1758-97. 
Chronol.) 

3232  SCARABELLI,     GIUSEPPE,     1820- 

1905. 
ToLDO,    G.       Giuseppe   Scarabelli 
Gommi  Flamini.    Soc.  geol.  ital.. 
Boll.  25,  1906:  xxvi-xxviii.     (40 
entries.    1844-1900.    Chronol.) 


♦Not  seen. 


3232a  SCHALCH,    FERDINAND,    1848 
1918. 
*Peteb,    B.       Ferdinand    Schalch, 
1848-1918.     Atti.  Soc.  Elv.  So. 
Nat.    \Wf    Congreseo,    Lugano, 
1919:  28-30. 

3233  SCHLUMBERGER,  CHARLES, 

1826-1906. 
DoTTViLLB,  Henri.  Charles  Sohlum- 
berger.  Notice  n6crologique. 
Soc.  g6ol.  France,  Bull.  4th  ser. 
6,  1906:  34&-350.  (67  entries. 
1862-1905.     Chronol.) 

3234  SCHMIDT,  FR. 

PList  of  publications].  In  Rus- 
sian. Russia  Com.  g6ol..  Bull. 
27,  1909:  19-38.  (226  entries. 
1852-1908.     Chronol.) 

3235  SCHOLZ,  ERICH,  1884-1914. 

KoBRT,  W.  Eridh  Schola.  Deutseh. 
geol.  Gesell.,  Zeit.  67,  1916, 
Montasb.:  9  (7  entries.  1908- 
14.     Chronol.) 

3236  SCHRAUF,  ALBRECHT,  1837-97. 

Wtrotjboff,  G.  Notice  sur  A. 
Schrauf.  Soc.  franc-  min.,  Bull. 
21,  1898:  259-264.  (113  en- 
tries.    1859-94.     Chronol.) 

3237  SCHROEDER    VAN    DER    KOLK, 

JACOBUS  UDEWIJK  CONRA- 
DUS,  186&-1915. 
*Grutterink,  J.  A.  [Publications 
of]  Dr.  J.  L.  Schroeder  van  der 
Kolk.  (Dutch)  Chem.  Weekbl., 
Amsterdam,  2.  1905:  610-612. 

3238  SCHUBERT,  RICHARD   JOHANN, 

1876-1915. 
Ampfbrer,  Otto.  Zur  Erinnerung 
an  Richard  Johann  Schubert. 
Austria.  Geol.  Reichsanst., 
Jahrb.  65.  1915:  271-276.  (112 
entries.      1898-1915.     Chronol.) 

3239  SEELET,  HARRT  GOVIER.  1839- 

Eminent  living  geologists:  Professor 
H.  G.  Seeley.  Geol.  Mag.,  n.  s. 
(V)  4,  1907:  245-253.  (176 
entries.       1858-1905.     Chronol.) 

3240  SEELT,   HENRY    MARTYN,    1828- 

1917. 
Perkins,  G.  H.  Memorial  of 
Henry  Martyn  Seely.  Geol. 
Soc.  Am.,  Bull.  29,  1918:  68- 
69.  (35  entries.  1861-1913. 
Chronol.) 

3241  SEGUENZA,  LUIGI.  1873-1908?. 

Chbccui-Ribpoli,  G.  Elenco 
delle  pubblicasioni  di  Luigi  Segu- 
ensa.  Soc.  geol.  ital.,  Bull.  28, 
1909:  clzv-dxvi.  (19  entries. 
1900-08.     Chronol.) 

3242  SELWYN,  ALFRED  RICHARD  CE- 

CIL, 1814-1902. 
Ami,  H.  M.    Memorial  or  sketch  of 
the  life  of  the  late  Dr.  A.  R.  C. 
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Selwyn.  .  .  .  Roy.  8oc.  Canada, 
Proc.  and  Trans.  2d  eer.  10-IV, 
1904:  101-205.  (160  entries. 
1848-64.     ChronoL) 

Ami,  H.  M.  Sketch  of  the  life  and 
work  of.  .  .  .  Am.  GeoL,  31, 
1903:16-21.  (68  entries.  1861- 
96.     Chronol.) 

Dunn,  E.  J.  Biographical  sketch 
of  the  founders  of  the  Geological 
Survey  of  Victoria  .  .  .  and  bib- 
liography by  D.  J.  Mahony. 
Vict.  Geol.  Surv.,  Bull.  23,  1910: 

1.  Selwyn.   A.   R.   C.     BiU.:    10- 

17.      89  entries.     1853-1873. 
Chronol. 

2.  Daintree,  Richard.     Bibl..   10- 

17.     89  entries.     1860-1878. 
Chronol. 

3.  ApUn,  C.  D.  H.     BiU..  21-22. 

28  entries.    1856-1868. 
Chronol. 

4.  Taylor,  Norman.     Bibl.,  23-25. 

37  entries.   1862-1889. 
Chronol. 
6.  Ulrich,  G.  H.  F.     Bibl.,  27-29. 
36  entries.     1859-1879. 
Chronol. 

6.  Wilkinson,  C.  S.    Bibl.,  31.    16 

entries.  1864-1868.    Chronol. 

7.  Murray,  R.  A.  F.  Bibl.,  33-42. 
192  entries.   1868-1899.  Chronol. 

8.  Brown,  H.  Y.  L.     Bibl.,  43.     7 

entries.   1865-1873.  Chronol. 

9.  Etheridge,  Robt.,  jr.     Bibl.,  44- 

45.      10  entries.    1869-1881. 
Chronol. 
10.  Newbery.  J.  C.       Bibl..  47-^8. 
22  entries.     1865-1893. 
Chronol. 
These  bibliographies  include  refer- 
ences to  only  those  works  result- 
ing from   work  on  the  Victoria 
Geological  Survey. 

3243  SHALSR,    NATHANIEL    SOUTH- 

GATE,  1841-1906. 

Shaler,  N.  S.  The  autobiography 
of  Nathaniel  Southgate  Shaler 
with  a  supplementary  memoir  by 
his  wife.  Boston  and  N.  Y., 
1909,  481  pp.  PuU.,  447-457. 
234  entries.     Chronol.) 

WoLrr,  J.  E.  Memoir  of  Nathaniel 
Southgate  Shaler.  Geol.  Soc. 
Am.,  Bull.  18.  1907:  599- 
609.  (202  entries.  1861-1905. 
Chronol.) 

3244  SHBRBORN.    CHARLES    DA  VIES, 

1861- 
*Shjdbbobn,  C.  D.    a  list  of  contri- 
butions to  various  subjects   by. 
London,  1906,  pp.  1-9. 

*  Not  seen. 


3245  8ILUMAN,  BENJAMIN.  1816^85. 

Wbioht,  a.  W.     Benjamin  SiUi- 

man.  1816-85.    Nat.  Acad.  Sci.. 

Biog.    Mem.   7,    1911:    133-141. 

(87  entries.    1741-85.    Chronol.) 
3245a  SIMPSON,  MARTIN,  1800-92. 

Shbppard,  T.  Martin  Simpson  and 

his  geological  memoirs.     Yorks. 

Geol.  Soc,  Proc.  n.  s.  19,  pt.  4, 

1918:298-315.  (25  entries.  1843- 

91.    Chronol.) 
3245b  SIMPSON,  WILLUM,  1859-1915. 
Branson,  F.   W.      In  memoriam. 

William  Simpson,  F.  G.  S.  (1859- 

1915).    Yorks.  Geol.  Soc.  Proc. 

n.   s.   19.   pt.  4,   1918:  325-326. 

(16  entries.    1894-1911.    None.) 

3246  SMETSTERS,  JOSEPH,  1837-190  ? 

LiBBRT,  Joseph.  Joseph  Smeys- 
ters,  sa  vie,  son  oeuvre.  Soc. 
g6ol.  Belg.,  Ann.  36,  1908-09: 
B347-B352.    (69  entries.    186^ 

1905.  Chronol.) 

3247  SMITH,  WILLUM,  1789-1839. 

Sheppard,  Thoicas.  William  Smith: 
his  maps  and  memoirs.  Hull, 
1920,  253  pp.  (Bibl.,  247-254. 
102  entries.  1595-1915.  Chronol.) 

3248  SOKOLOV,     NIKOLAUS     ALEXB- 

JEVICH.  1856-19067 
[List  of  publications].    In  Russian. 
Russia    Com.    g6ol.,    Bull.    26. 
1907:  16-23.    (79  entries.    1880- 

1906.  Chronol.) 

3249  SORBY.  HENRY  CLIFTON,   182(^ 

1908. 
^Biography  of,  and  list  of  papers 
and  monographs.  Naturslist, 
1906:  137-144,  194-230. 
JuDD.  J.  W.  Henry  Clifton  Sorby, 
and  the  birth  of  microscopical 
petrology.  Geol.  Mag.,  n.  s.  (V) 
5,  1908:  193-204.  (25  entries. 
1856-1907.     Footnotes.) 

3250  SOUZA  -  BRANDAO,        VICENTE 

DE,  1863-1916. 
Bibliographia    de    Vicente    Sousa- 

BrandSo.     Portugal.  Serv.  geol., 

Comm.    8,     1910-11:     178-180. 

(18  entries.  1893-1908.  Chronol.) 
See  3023. 

3251  SPIREK,  VINCENZO,  1852-1907. 

Anoelis  d'Ossat,  G.  db.  Pubbli- 
casioni  dell'Ing.  Vincenso  Spirek. 
Soc  geol.  ital..  Boll.  27-1908: 
cxxiv-cxxvi.  (22  entries.  1897- 
1906.       Chronol.) 

3252  SPITZ,    ALBRECHT,    1883-1918. 

Ampfbrer,  Otto.  Zur  Erinnerung 
an  Albrecht  Spits.  Austria. 
Geol.  Reichsanst.,  Jahrb.  68. 
1918:  169-170.  (24  entries. 
1907-17.     Chronol.) 
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Dthrhnfurth*  QOntbr,  Albreoht 
Spiti.  Beitr.  ceol.  Karte  Sohweii, 
.BeU.  44  (n.  f.)  19107:  7-^.     (30 
entries.     1907-10.    Chronol.) 
9259  STAFF,  HANS  VON,   1883-1015. 

HaNNio,  E.   Hans  von  Staff.   Cen- 
tralb.    f.    Min..    1015:    604-606. 
(20  entries.   1005-14.  Chronol.) 
9254  STAPFF,     FRISDRICH     MORITZ. 
183&-05. 

STAPFr,  F.  M.  Zeit.  f.  prak.  Geol., 
1806:  85-88.  (08  entries.  1858- 
05.     Chronol.) 

3255  STEARNS,    ROBERT    EDWARDS 

CARTER,  1827-1000. 
Stbabnb,  M.  R.  Bibliography 
of  the  scientific  writings  of  R.  E. 
C.  Stearns.  Smith.  Misc.  Coll., 
56,  1011:  3-15.  (156  entries. 
1850-1007.       Subj.) 

3256  STBENSTRUP,  KNUD  JOHANNES 

VOGSLIUS,  1842-1013. 
B0OGILD,  O.  B.  Knud  Johannes 
Vogelius  Steenstnip.  Dansk 
geol.  foren.,  Meddel.  4,  1012- 
15:  211-214.  (51  entries.  1872- 
1013.       Chronol.) 

3257  STEFANBSCU.  ORBGORIU,   1838- 

1011. 
PoPEBCD-VoiTB  n,  I.  Gregoriu 
Stef anescu  9i  activitatea  sa  9tunt- 
ifica.  Rumania.  Inst,  geol.. 
An.  5,  1011:  zvi-zz.  (120  en- 
tries. 1863-1010.  Chronol.) 
STORT-MASKBLYNB,  MBRWIN 
HERBERT  NBVIL.  See  MAS- 
KELYNE.  MERWIN  HER- 
BERT NEVIL  STORY. 

3258  STRAHAN,    AUBREY.    1852- 

Eminent  living  geologists.  Au- 
brey Strahan.  Geol.  Mag.,  n.  s. 
(VI)  2,  1915:  106-108.  (67 
entries.  1870-1015.  Chronol.) 
STRANGWAYS,  CHARLES  ED- 
WARD FOX-  See  FOX- 
STRANGWAYS.  CHARLES 
EDWARD. 

3259  STROBIN,  KARL,  1876-1016. 

BuXTonr,  Auo.  Dr.  Karl  Strilbin 
1876-1016.  Sohw.  naturf.  Ge- 
seU.,  Verb.  08-1016:  24-27.  (31 
entries.   1000-16.  Chronol.) 

3260  STRUEVER,  GIOVANNI,  1842-1015. 

RosATi,  Abistidk.  Elenco  delle 
pubblicasioni.  Soc.  geol.  ital., 
Bol.  34,  1015:  li-liv.  (56  entries. 
1864-1001.       Chronol.) 

RoBATi,  Aribtide.  Verseichnis  der 
Ver5ffentlichungen  von  G.  StrQ- 
ver  in  chronologischer  Reihen- 
folge.  Centralb.  f.  Min.,  1015: 
328-330.  (56  entries.  1864-1001. 
Chronol.) 


3261 


3262 


3263 


3264 


3265 


3266 


3267 


3268 


Zamboninx,  F.  Giovanni  StrQver. 
Italy.  Com.  geol.,  Boll.  44, 
1013-1014:  347-340.  (46  entries. 
1864-1001.  Chronol.) 
SWALLOW,  GEORGE  CLINTON, 
1817-00. 

Broaohsad,  G.  C.  Biographical 
sketch  of  George  Clinton  Swal- 
low. Am.  Geol.,  24.  1800:  4-5. 
(20  entries.  1853-027  Chronol.) 
TARR,  RALPH  STOCKMAN,  1864- 
1012. 

Martin,  Lawrrngb.  Ralph  Stock- 
man Tarr.  Zeit.  f.  Gletscherk.,  0, 
1015:  14^144.  (57  entries. 
180^1014.     Chronol.) 

WooDwoRTH,   J.   B.      Memoir  of 
Ralph  Stockman  Tarr.  Geol.  Soc. 
Am.,  BuU.  24,  1012:  40-43.    (00 
entries.    1800-1012.   Chronol.) 
TATE,    RALPH,    1840-1001. 

B[lake],  J.  F.  Obituary.  Geol. 
Mag.,  n.  s.  (IV)  0.  1002:  80- 
05.  (162  entries.  1863-1000. 
Chronol.) 
TAUSCH  VON  GLOCKELSTHURN, 
LEOPOLD,  1858-00. 

Dreobr,  Juliub.  Zur  Erinnerung 
an  Dr.  Leopold  Tausch  von 
Gl5ckelsthum.  Austria.  Geol. 
Reichsanst.,  Jahrb.  48,  1808: 
722-724.  (45  entries.  1883-08. 
Chronol.) 
TATLOR,    NORMAN,       1834-1804. 

i8ee3242. 
TEALL,  Sir  JETHRO  JUSTINIAN 
HARRIS,  1840- 

Eminent  living  geologists;  Jethro 
Justinian  Harris  Teall.  Geol. 
Mag.,  n.  s.  (V)  6,  1000: 
5-8.  (80  entries.  1875-1007. 
Chronol.) 
TELLER,   FRIEDRICH,    1852-1013. 

Gbtbr,  Gboro.  Zur  Erinnerung  an 
Friedrich  Teller.  Austria.  Geol. 
Reichsanst.,  Jahrb.  63,  1013: 
202-206.  (72  entries.  1876- 
1010.  Chronol.) 
TENORE,    GAETANO,  1826-1003. 

Babbani,  Francesco.  Pubblica- 
sioni del  Prof.  Ing.  Gaetano  Ten- 
ore.  Soc.  geol.  ital.,  Boll.  23, 
1004:  dzzzi-clzzziv.  (40  en- 
tries. 1844-1001.  Chronol.) 
TENORE,  MICHBLE. 

Meli,  Rouolo.  I  primi  abbosii 
di  carta  geological  del  Napoli- 
tano  pubblicata  da  Michele 
Tenore  nel  1827.  Soc.  geog.  ital., 
Boll.  5th  ser.  6,  pt.  2.  1017:  773- 
700.  (10  entries.  1827-58. 
Chronol.  pp.  778-783  contain 
chronological  list  of  authors  of 
geological  maps  of  Italy  exdu- 
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■ive  of  Sicily  and  the  volcanic 
islands.     .  .  .      183^70.) 
32^9  TSRMIBR,PIBRRB. 

*Notice  sur  les  travauz  scientifiques 
de  M.  Pierre  Termier.  Paris. 
1903.  44  pp. 
*Suppl6ment  k  la  notice  sur  les  tra- 
vauz scientifiques  et  r68uin6 
g6n6ral  de  ces  travauz.  Paris, 
1908,  36  pp. 

3270  THSVBNIN,  ARMAlfD,  1870-1918. 

Gbntil,  Louis.  Liste  des  publi- 
cations d'Armand  Thevenin.  Soc. 
gk€l.  France,  Bull.  4th  ser.  10, 
1919:  14&-147.  (48  entries. 
1895-1910.       Subj.    Chronol.) 

3271  THOMPSON,  ZADOCK,  1796-1856. 

Perkins,  G.  H.  Sketch  of  the  life 
of  Zadock  Thompson.  Am.  Geol., 

29,  1902:   70-71.       (21   entries. 
1820-58.       Chronol.) 

3272  TIGHT,        WILLIAM        OBORGB, 

1865-1910. 
BowNOCKER,    J.    A.       Memoir   of 
William  George  Tight.  Geol.  Soc. 
Am..  Bull.  22,  1910:  21-22.    (15 
entries.    1890-1907.   Chronol.) 

3273  TOMBS,         ROBBRT         FISHBR. 

1823-1904. 
Richardson,  L.    Obituary.    Geol. 
Mag.,  n.  s.    (V)    1,  1904:    567- 
568.      (21   entries.      1865-1903. 
Chronol.) 

3274  TORNAU,         FRIEDRICH     KARL 

AUGUST,  1877-1914. 
Kaunhowen,  F.  Zum  Ged&cht- 
nis  Friedrich  Tomaus.  Deutsch. 
geol.  GeseU.,  Zeit.  66,  1914, 
Monatsb.:  414.  (11  entries. 
1903-15.       Chronol.) 

3275  TOUCAS,      JOSBPH      ARISTIDB, 

1843-1911. 
Pervinqui^re,  L.  Liste  des  pub- 
lications d'Aristide  Toucas.  Soc. 
g6ol.  France,  Bull.  4th  ser.  12, 
1912:382-384.  (74  entries.  1873- 
1910.     Chronol.) 

3276  TRAQUAIR,   RAMSAT   HBATLBT, 

1840-1912. 
Eminent  living  geologists.  Ram- 
say Heatley  Traquair.  Geol. 
Mag.,  n.  s.  (V)  6,  1909:  245- 
250.  (128  entries.  1862-1908. 
Chronol.) 

3277  TRASK,  JOHN  B.,  1824-79. 

VooDBs,  A.  W.  A  bibliographical 
sketch  of  Doctor  John  B.  Trask 
first  State  Geologist  of  Cali- 
fornia. San  Diego  Soc.  Nat. 
Hist.,  Trans.  1.  no.  2,  1907:  28- 

30.  (21    entries.         1855-66. 
Chronol.) 


♦  Not  Been. 


3278  TRAUTSCHOLD,  H  B  R  M  A  H  N. 

ADOLFOWITSCH,  1817-1902. 
ERisTArovic,  N.  Nekrolog  und 
Verseichniss  der  wissenschaft- 
lichen  Arbeiten  von  H.  A. 
Trautschold.  Ann.  g6ol.  et 
min.  Russ.,  O-I,  1903:  74- 
79.  (166  entries.  1857-98 
Chronc^.) 

3279  TROOST,  GBRALD,  1776-1850. 

Glenn,  L.  C.  Gerald  Troost.  Am. 
Geol.,  35,  1905:  90-94.  (55 
entries.     1807-50.     Chronol.) 

3280  TUCCIMEI,  GUISBPPB,  1851-1915. 

Meli,  Romolo.  EUenco  bibliografico 
dei  lavori  attinenti  alia  geologia. 
Soc.  geol.  ital..  Boll.  35,  1916: 
zcv-zcviii.  (63  entries.  1878- 
1914.     Chronol.) 

3281  TUOMBT,  MICHAEL.  1805-57. 

VooDBS,  A.  W.  Annotated  list  of 
the  writings  of  Prof.  Tuomey. 
Am.  Geol.,  20,  1897:  210-212. 
(22  entries.    1842-58.    Chronol.) 

3282  UHLIG,  VICTOR  KARL,  1857-1911. 

Branca.  W.  Viktor  Uhlig 
Deutsch.  geol.  Gesell.,  Zeit.  63 
1911,  Monatsb.:  393-396.  (72* 
entries.  1878-1910.  Chronol.) 
ULRICH,  GBORGB  HBNRT  FRBD- 
ERICK,  1830-1900.     See  3242. 

3283  USSING,  NIBLS  VIGGO,  1864-1911. 

B0GGILD,  O.  B.  Niels  Viggo 
Ussing.  .  .  .  Dansk  geol.  foren., 
Meddel.  4,  1912-1915:  16-18. 
(49  entries.  1888-1912.  Chronol.) 

3284  VALLfiB      POUSSIN,       CHARLBS 

LOUIS  JOSEPH  ZAVIBR  DB 
LA,  1827-1903. 
Liste  des  publications  de  Charles 
de  la  Vidl6e  Poussin.  Soc.  g6ol. 
Belg.,  Ann.  31.  1903-04:  B11&- 
B124.    (110  entries,   n.  d.   Subj.) 
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April-July,  1922.    Pages  43.    Price  $0.50. 
Number  31.    The  stotus  of  "dinical"  psychology.    By  F.  L.  Wells.    January,  1922, 

Pages  12.    Price  $0.20. 
Number  32.    Moments  and  stresses  in  slabs.    By  H.  M.  Westergaard  and  W.  A. 

Slater.    April,  1922.    Pages  124.    Price  $1.00. 
Number  33.    Informational  needs  in  science  and  technology.    By  Charles  L.  Reese. 

May,  1922.    Pages  10.    Price  $0.20. 
Number  34.    Indexing  of  scientific  articles.    By  Gordon  S.  Fulcher.    August,  1922. 

Pages  16.    Price  $o.2a 
Number  35.    American  research  chemicals.    First  revision.    By  Clarence  J.  West. 

May,  1922.    Pages  37,    Price  $0.50.    [Replaced  by  Number  44.] 
Number  36.    List  of  manuscript  bibliographies  in  chemistry  and  chemical  technol- 
ogy.   By  Clarence  J.  West  and  CaUie  Hull.    December,  1922.    Pages  17.    Price 

$0.25. 
Number  37.    Recent  geographical  work  in  Europe.    By  W.  L.  G.  Joerg.    July,  1922. 

Pages  54.    Price  $0.50. 
Number  38.    The  abstracting  and  indexing  of  biological  literature.    J.  R.  Schramm. 

November,  1922.    Pages  14.    Price  $0.25. 
Number  39.    A  national    focus   of   science   and   research.     George   Ellery   Hale. 

November,  1922.    Pages  16.    Price  $0.25. 
Number  40.    The  usefulness  of  analytic  abstracts.    Gordon  S.  Fulcher.    December, 

1922.    Pages  6.    Price  $0.15. 
Number  41.    List  of  manuscript  bibliographies  in   astronomy,   mathematics,  and 

physics.     Clarence  J.  West  and  Callie  Hull.     March,  1923.     Pages  14.     Price 

$0.25. 
Number  42.    Doctorates  conferred  in  the  arts  and  the  sciences  by  American  uni- 
versities, 1921-1922.    Clarence  J.  West  and  Callie  Hull.    March,  1923.    Pages  14. 

Price  $0.25. 
Number  43.    Functions  of  the  Division  of  Geology  and  Geography  of  the  National 

Research  Council.    Kevin  M.  Fenneman.    December,  1922.    Pages  7.    Price  $o.ao. 
Number  44.    Fine  and  research  chemicals.     Second  revision.     Clarence  J.  West. 

May,  1923.    Pages  45.    Price  $0.50. 
Number  45.    List  of  manuscript  bibliographies  in  the  biological  sciences.    Clarence 

J.  West  and  Callie  Hull.    June,  1923.    Pages  51.    Price  $0.50. 
Number  48.    Problems  in  the  field  of  animal  nutrition.     Sub-committee  on  Animal 

Nutriticwi.    May,  1923.    Pages  9.    Price  $0.15. 
Number  4).    A  statistical  study  of  tuberculosis  mortality  in  Colorado  for  the  thirteen 

years  1908  to  1920.    Henry  Sewall.    August,  1923.    Pages  33.    Price  $0.50. 
Number  48.    Psychological  work  of  the  National   Research  Council.     Robert    M. 

Yerkes.    November,  1923.    Pages  7.    Price  $0.20. 
Number  49.    Statement  of   activities   of   the   National   Research   Council    for   the 

year,  July  i,  1922-June  30,  1923.     Vernon  Kellogg.     October,  1923.     Pages  16. 

Price  $0.25. 

Orders,  accompanied  by  remittance,  should  be  addressed  to 

PuBucATioNs  Office 
NATIONAL  RESEARCH  COUNCIL 

Washington,  D.  C. 
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